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3-1751

Form NR-1A MIGRATORY BIRDS
(Nov. 1945) A (other than waterfowl)
Refuge. . oniawassee . o Months of..September to... Degember . 19970..
(1) (2) (3) (4) (5) (6)
Species First Seen Peak Numbers Last Seen Production Total
Number {Total # | Total Estimatec
Common Name Number Date Number Date Number Date |[Colonies' Nests . Young Number
I. Water and Marsh Birds: I
Pied-billed Grebe 20 Septe 2 Octe 20
Great Blue Heron 60 Mge 3 Decs 6 60
Green Heron 20 Aug. 1 Septe 20
Common Egret 20 Aug, 2 Septe 20
Snowy Egret 1k Ange 1l Mg, 1
Bl ack-crowned Ne Heron 35 Aug. 2 Septe 35
Sora Rail 15 | Septe. Septe 15
Common Gallinule 30 Ang. @ Octe. 30
II. Shorebirds, Gulls and ) :
Terns: : 2
Killdeer Lo Septe Septe L0
Yellowlegs 30 Septoe Septe 30
Ring=-billed Gull 100 Octe Still Present 200
Herring Gull 50 Octe Still Present 50
I
1

(over)




(1) (2) (3) (4) {5) | (6)
III. Doves and Pigeons:
Mourning dove 250 Sept. Still|Present 250
White-winged dove
IV. Predaceous Birds:
Golden eagle
Duck hawk
Horned owl Residint Speciégs
Magpie ; "
Raven 4
Crow Resid¢nt Speci¢s % b U i
Bald Eagle 2 Sept o | Dece 6 2
Marsh Hawk 10 Octs . 2 Nov, 10
Red~tailed Hawk 20 Septe 2 Deco 20
An. Rough=legged Hawk 1 Oct. Wintelt Residen{ 20
Turkey Vulture 15 Sept. 2 Oct. 15
Sparrow Hawk 20 Septe Stil] Presmnt 20
Reported by
INSTRUCTIONS

(1) Species:

{2) First Seen:

(3) Peak Numbers:

(4) Last Seen:
(S5) Production:

(6) Total:
INT.-DUP, SEC., WASH., D.C.

Use the correct names as found in ;ﬁe A.0.U. Checklist, 1931 Edition, and list group in A.0.U.
order. Avoid general terms as "seagull", "tern", etc. In addition to the birds listed on
form, other species occurring on refuge during the reparting period should be added in appro-
priate spaces. Special attention should be given to those species of local and National
significance. Groups: ‘I. Water and Marsh Birds (Gaviiformes to Ciconiiformes and Gruiiformes)
II. Shorebirds, Gulls and Terns  (Charadriiformes)
ITI. Doves and Pigeons (Columbiformes)
IV. Predaceous Birds (Falconiformes, Strigiformes and predaceous
Passeriformes)

The first refuge record for the species for the season concerned.

The greatest number of the species present in a limited interval of time.
The last refuge record for the species during the season concerned.

Estimated number of young produced based on observations and actual counts.

Estimated total number of the species using the refuge during the period concerned.

§931?




3-175Cc

Form NR-1C
(Sept. 1960)

WATERFOWL HUNTER KILL SURVEY

Refuge Shiawassee Year 19%0
1) (2) (3) (L) (5] (3) (7) (8) (9)
~veeks of | No. Hunters| Hunter . Total | Crippling| Total | Est. ilo., |[Est. Total |
Hunting Checked Hours | Waterfowl Species and Nos. of Each Bagged | Bagged Loss Kill |of Hunters Kill
10/1-3 277 1432 | Canada Goose 120 U 120 277 120
10/L4-10 LL6 2371 Canada Goose 75 U 75 L6 75
10/11-17 L32 2276 | Canada Goose 214 U 21h L32 21h
10/18~2k 338 1640 Canada Goose ~ 84; Blue Goose = 5 89 U 89 338 89
10/25-31 1403 2227 Canada Goose 11l U 11k 403 114
11/1-7 416 2297 | Canada Goose 100 U 100 L16 100
11/8~1, 38Y 2016 Canada Goose 20 U 20 38L 20
Sub 2,696 Blue Goose ¢ 5
Totals 14,259 Canada Goose : 727 32 U 732 2,696 732
Permits Issued by Stafe
10/1-31 385 1500 Canada Goose 127 U 127 385 127
11/1=1) 137 L68 Canada Goose v U v 137 &
TOT AL 3,218 16,227 | Canada Goose & 861 866 U 866 3,218 866
Blue Goose 3 5

(over)




(1)

(2)

(3)
(L)

(5)
€6)
(7)
(8)

(9)

INSTRUCTIONS

The first week of hunting begins with opening day and ends at the close of hunting 6 days
later. Successive weeks follow the same pattern.
2 re

The goal is to survey a.minimum of 25 percent of refuge hunters each week and to record
data.'only from those who have completed their day's hunting, This information should be
collected during each day of the week and in each. area hunted in relative proportion to
the hunter effort expended., When the 25 percent goal cannot be achieved, particular care
should be taken to collect representative data.

. ~ I
Record the total number of hours the hunters spent hunting on the refuge.

N

List waterfowl species in decreasing order of numbers bagged, Sample entry: Mallard (61),
Pintail (36), Redhead (16), Gadwall (11), Widgeon (6), Coot (L), Canada Goose (3), Green-
winged Teal (1).

Record total numbers of waterfowl bagged.
Record total numbers of waterfowl reported knocked down but not recovered.

Total of Columns 5 and 6.
Estimate the total mumber of hunters who hunted on the refuge during the week, including
hunters checked (Column 2).

Column 8

Kill sample projected to 100 percent. Column 9 = iy o)

x Column 7.

80348-60
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3-1752 -
Form NR-2 UPLAND GAME BIRDS
(April 1946)
Refuge Shiawassee Months of September to December » 1970
(1) (2) B &) (5) (6) (7)
Species Density Produsad Ratio Removals Total Remarks
o g
£ o &l 5 |Estimated
Acres |4 w|d | g ég 54| number Pertinent information not
Cover types, total| per |8 9< o8 £ 1% 91,8 using specifioally requested.
Common Name acreage of habitat| Bird E hole 8 Percentage 35: Seloe Refuge List introductions here,
Ring-necked Croplands, Bottom- 800 0 0 10 Rarely observed
Pheasant land hardwoods &

marsh- 8,000 Ac.




(1)
| (2)
|

(5)
(6)

(7)

| :

Form NR-2 - UPLAND GAME BIRDS,

SPECIES:

DENSITY:

YOUNG PRODUCED:

SEX RATIO:

REMOVALS:

TOTAL:

REMARKS ¢

numbers, Density to be expressed in acres per animal by cover types. This

INSTRUCTIONS

Use correct common name,

Applies particularly to those species considered in removal programs (public
hunts, etc.). Detailed data may be omitted for species occurring in limited

information is to be prefaced by a statement from the refuge manager as to the
number of acres in each cover type found on the refuge; once submitted, this
information need not be repeated except as significant changes occur in the area
of cover types. Cover types should be detailed enough to furnish the desired
information but not so much as to obscure the general picturs, Examples: spruce -
swamp, upland hardwoods, reverting agriculture land, bottomland hardwoods, short
grass prairie, etc, Standard type symbols listed in Wildlife Management Series
Nc. 7 should be used where possible, Figures submitted should be based on actual
observations and counts on representative sample areas., Survey method used and
size of sample area or areas should be indicated under Remarks.,

Estimated number of young produced, based upon observations and actual counts
in representative breeding habitat.

This column applies primarily to wild turkey, pheasants, etc, Include data on
other species if available,

Indicate total number in each category removed during the report period.

Estimated total number using the refuge during the report period. This may
include resident birds plus those migrating into the refuge during certain seasons.

Indicate method used to determine population and area covered in survey. Also
include other pertinent information not specifically requested.

# Only columnns applicable to the period covered should be used,




3-1753 BIG GAME

Form NR-3 ?
(June 1945) Refuge__ Shiawassee Calendar Year 1970
RS e i ‘ (7’
(1) (2} (3) (%) (5} (6) Fstimated (8)
Specles Density Young Removals Losses Introductione Total Refuge Sex
s Produced Population Ratio
£
Cover types, total il o E‘ 818 ¢ At period As of
Common Name Acreage of Haditat Number | s|@ %‘ g g o=k ks Source of Dec.
g Sty wl|® 14 § «g Greatest 31
AR eSS L |AIFS | & use
White-tailed | Bottomland hardwoods, 350 1 o 2 8L0 735 |1k
Deer croplands, Marsh- 8,000 ac.

REMATKE’  pstamated removals by hunting include LO taken during the firearms season, 4O during the archery season,
and an estimated 30 illegal and/or unretrieved kills.

Reported by Refuge Personnel




INSTRUCTIONS

Form NR-7 - BIG GAME

(1)

(2)

(2)
(4)
(5)

(6)
(1)

(8)

SFECIES:

DENSITY:

Uge correct common name; i.e., Mule deer, black-tajled deer, white-tailed deer. It is
unnecessary tc indicate sub-species such as northern or Louisiana white-tailed deer.

Detailed data may be omitted for species occurring in limited numbers. Density tc dbe
expressed in acres per animal by cover types. This information is to be prefaced by a
statement from the refuge manager as to the number of acres in each cover type found on
the refuge: once submitted, this information need not be repeated except as significant
changes occur in the area of cover types. Cover types should be detailed enough to fur-
nish the desired information but not so much as to obscure the general picture. Fxanmyples:
spruce swamp, upland hardwoods, reverting agriculture .land, bottomland hardwoods, shcrt
gragss prairie, etc. Standard type symbols listed in Wild.ife Management Series No. 7
should be used where possidle. Figures submitted should be based on actual observations
and counts on representative sample areas. Survey method used and size of semple area
or areas should be indicated under Remarks.

YOUNG PRODUCED: Estimated total number of young produced on refuge.

REMCVALS: Indicate total number in each category removed during the year.

LCSSES: On the basis of known records or reliable estimates indicate total lcsses in
each category during the year.

INTRODUCTIONS: 1Indicate the number and refuge or agency from'which stock was secured.

TOTAL REFUGE

POPULATION: Give the estimated population of each species on the refuge at period of ite
greatest abundance and also as of Dec. 31.

SEX RATIC: Indicate the percentage of males and females of each species as determined from

field observations or through removals.

17060




Form NR-5 DISEASE

Refuge Shiawassee Year 19.70

Botulism Lead Poisoning or other Disease
Period of outbreak  None Kind of disease Lead Poisoning
Period of heaviest losses Species affected Whistling Swan
Losses: Number Affected

Actual Count Estimated Species Actual Count Estimated

(a) Waterfowl Whistling Swan 3
(b) Shorebirds
(c) Other
Number Hospitalized No. Recovered % Recovered Number Recovered

(a) Waterfowl
(b) Shorebirds
(¢) Othrer

Areas affected (location and approximate acreage)

Water conditions (average depth of water in sickness
areas, reflooding of exposed flats,etc.

Condition of vegetation and invertebrate life

Remarks

Number lost 3 Actual Count

Source of infection Presumed on wintering area

Water conditions

Food conditions BEach year a small loss of swans are
recorded during the spring migratione 4+t 1S presumed
the lead is ingested on t he wintering grounds and
birds weaken and die enroute o nesting grounds.

Remarks

D.C.- 53318-59

INT.-DUP.,
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3=1757 (1)
Form NR-7 NONAGRICULTURAL COLLECTIONS, RECEIPTS, AND PLANTINGS
(Rev, June 1960)
Refuge Shiawassee Year 19 _72_
Collections and Receipts Plantings
(Seeds, rootstocks, trees, shrubs) (Marsh - Aquatic - Upland) 1
Amount
Amount | (2) (3) Rate of | Planted |
(Lbs., | C Method Total Seeding | (Acres or | Amount and |
bus., or or Amount |Location of or Yards of Nature of Cause
Species etc.) R | Date | Source| Cost | on Hand |Area Planted | Planting | Shoreline) | Propagules | Date | Survival
Farm Unit 1A| 2 lbse. o5l acres| Ladino May
acre Clover
Riverside 2 1bss | 2.7 acres | Ladino April
Dike acre Clover
Picnic Area 2 1bso. «5 acres | Ladino May
acre Clover
Pool 1B 12 1bse | 346 acres | Bromegrass| May
East Dike acre Tall fescud
Ryegrass &
Ladino cloyer
mixture
Nature Trail|] 2 lbs. 1.0 acres | Ladino May
acre Clover
(1) Report agronomic farm crops on Form NR-8 Remarks:

(2) C = Collections and R = Receipts
(3) Use "S" to demote surplus

Total acreage planted:
Varsh and aquatic
lHedgerows, cover patches
Food strips, food patches
Forest plantings




3-1758

Form NR-8 Fish and Wildlife Service Branch of Wildlife Refuges
(Rev, Jan. 1956)
CULTIVATED CROPS - HAYING - GRAZING
Refuge  SHIAWASSEE REFUGE County SAGINAW State __ MICHIGAN
Permittee's Covernment's Share or Return Green Manure,
Cultivated Share Harvested Harvested Unharvested Total Cover and Water-
Crops Acreage | fowl Browsing Crops | Total
Grown Acres | Bu./Tons | Acres | Bu./Tons | Acres |Bu,/Tons | Planted | Type and Kind Acreage
SOYBEANS 372 15,632 16 667 16 667 L16 Ryegrass in corn 197
WHITE BEANS 786 8,858 16 180 802 Clover w/sm. grain 231
FIELD CORN 419 36,613 1k 1,035 230 19,957 663 Wheat/rye/oats 456
BLACK TURTLE BEANS | 74 1,096 7% | Winter wheat 109
KIDNEY BEANS 51 491 51
SORGHUM 32 1,280 32
BUCKWHEAT 296 | 14,800 296
WHEAT 75 2,5L6 L5 1,485 120
BARLEY 50 955 236 11,800 286
OATS 38 2,500 9 540 L7 Fallow -Ag. Lend 0
SUGAR BEETS 158 3,397 28 616 186
No., of Permittees: Agricultural Operations 17 Haying Operations 1 Grazing Operations 0
Hay - Improved Tons Cash GRAZING Number AUM'S Cash ACREAGE
(Specify Kind) Harvested Acres Revenue Animals Revenue
ALFALFA 30,05 30 $210435 Zaf Calslp R
2. Other
1. Total Refuge Acreage Under Cultivation 2,992
3
Hay - Wild 2, Acreage Cultivated as Service Operation 0




DIRECTIONS FOR PREPARING FORM NR-8
CULTIVATED CROPS - HAYING - GRAZING

Report Form NR-8 should be prepared on a calendar-year basis for
all crops which were planted during the calendar year and for haying
and grazing operations carried on during the same period.

Separate reports shall be furnished for Refuge lands in each
county when a refuge is located in more than one county or State,

Cultivated Crops Grown - List all crops planted, grown and har-
vested on the refuge during the reporting period regardless of purpose,
Crops in kind which have been planted by more than one permittee or
this Service shall be combined for reporting purposes.

Permittee's Share - Only the number of acres utilized by the
permittee for his own benefit should be shown under the Acres column,
and only the number of bushels of farm crops harvested by the permittee
for himself should be shown under the Bushels Harvested column., Report
all crops harvested in bushels or fractions thereof except such crops as
silage, watermelons, cotton, tobacco, and hay, which should be reported
in tons or fractions thereof.

Govggnment's Share or Rg;g:n - Harvested - Show the acreage and
number of bushels harvested for the Government of crops produced by
permittees or refuge personnel, Unharvested - Show the exact acreage
and the estimated number of bushels of grain available for wildlife.

If grazing is made avallable to waterfowl through the planting of grain,
cover, green manure, grazing or hay crops, estimate the tonnage of green
food produced or utilized and report under Bushels Unharvested column,

Total Acreage Planted - Report all acreage planted, including crop
failures,

Green Manure, Cover and Waterfowl Grazing Crops --Specify the acre-
age, kind and purpose of the crop., These crops and the acreage may be
duplicated under cultivated crops if planted during the year, or a dupli-
cation may occur under hay if the crop results from a perennial planting,.

Hay - Improved - List separately the kinds of improved hay grown.
Annusl plantings should also be reported under Cultivated Crops, and
perennial hay should be listed in the same manner at time of planting.

Total Refuge Acreage Under Cultivation - Report total land area
devoted to agricultural purposes during the year.

INT.-DUP. SEC., WASH., D.C.91767
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REFUGE GRAIN REPORT

Refuge Shiawassee Months of May through  December 19470
¢)) (2) (3) 4) (5) (6) €)) A
O I8l R e IVED GRAIN Di1sPoSED OF On Hakp ProrOSED OR SulTABLE USE
VARIETY * BEGINNING Durineg TorAL ] END oF
or PErtop | PERIOD Transferred | Seeded Fed Total Perrop Seed Feed Surplus
Shelled Corn 890 1,035 1,925 588 - 500 1088 833 ALe] 720

(8) Indicate shipping or collection points

(9) Grain is stored at __Refuge secondary headquarters granary (113 bu.) and 720 bu. Birch Run Elevator

(10) Remarks

Surplus for transfer to Seney Refuge and Ottawa Refuge

*See instructions on back.



NR-8a

REFUGE GRAIN REPORT

This report should cover all grain on hand, received, or disposed of, during the period covered by
this narrative report.

Report all grain in bushels. For the purpose of this report the following approximate weights of
grain shall be considered equivalent to a bushel: Corn (shelled)—55 1b., corn (ear)—70 lb., wheat—
60 1b., barley—50 lb., rye—55 Ib., oats—30 1lb., soy beans—60 1b., millet—50 lb., cowpeas—60 1b., and
mixed—50 1b. In computing volume of granaries, multiply the cubic contents (cu. ft.) by 0.8 bushels.

(1) List each type of grain separately and specifically, as flint corn, yellow dent corn, square deal
hybrid corn, garnet wheat, red May wheat, durum wheat, spring wheat, proso millet, combine
milo, new era cowpeas, mikado soy beans, etc. Mere listing as corn, wheat, and soybeans
will not suffice, as specific details are necessary in considering transfer of seed supplies to
other refuges. Include only domestic grains; aquatic and other seeds will be listed on NR-9.

(3) Report all grain received during period from all sources, such as transfer, share cropping, or
harvest from food patches.

(4) A total of columns 2 and 3.
(6) Column 4 less column 5.

(7) This is a proposed break-down by varieties of grain listed in column 6. Indicate if grain is
suitable for seeding new crops.

(8) Nearest railroad station for shipping and receiving.
(9) Where stored on refuge: “Headquarters granary,” etc.

(10) Indicate here the source of grain shipped in, destination of grain transferred, data on con-
dition of grain, unusual uses proposed.

o b =

INT.-DUP. SEC.,

WASH., D.C. 17065




3-1761

Form NR-11 TIMBER REMOVAL
(2/46) .
Refuge Shiawassee Sl AP ) Year 19670
No. of Units
Expressed in Rate Reservations
Unit or B. F., ties, of Total and/or Diameter
Permittee Permit No.| Location | Acreage etc. Charge Income Limits Species Cut
Szepanski Saw T0=2~T ' Pool 3 300 A1l merchantabllp Iump | $16,000 None Bottom land
Mills, Inc. timber Sum Hardwoods
Total acreage cut over..300 ... Total income. $16,000,00
No. of units removed B. F. ... ... ... Method of slash disposal...No special requirements
Cords. oo
Ties

INT.-DUP. SEC., WASH., D.C. 36103




3-1979 (NR-12)
(9/63)

Bureau of Sport Fisheries and Wildlife Refuge

Shiawassee
ANNUAL REPORT OF PERSTICIDE APPLICATION

Proposal Number Reporting Year

INSTRUCTIONS; wildlife Refuges Manual, secs, 3252d, 3394b and 3395, 1970
Date(s) of List of Location Total Chemical(s) Total Amount P — Carrier Method
Application Target Pest(s of Aea Acres Used of " dod of
PP J xs) Treated Treated Chemical Applied Rate Rate Application
(1) (2) (3) (4) (5) (6) (1) (8) (9)
June 18 Willow, Cottom- | Dikes, road ditcheg, 18 2,4=D 36 2 1bs/Acre Water Truck
to wood, Canada drainage ditches 3 ptse | mounted
July 22 Thistle, and and ditch banks chemical broadjet
Nettles per 125 | sprayer
galse.

10. Summary of results (continue on reverse side, if necessary) 104 kill on 211 target species

35500




3-1750a
Cont. NR-1 .
(Rev. March 1953)

WATERFOWL

(Tontinuation oheet)

REFUGE Shiawassee MONTHS OF September TO December , 19.70
(2) : (3) (&)
Weeks 0of reporting period : Estimated Production
(1) ) : : : : P 3 g : waterfowl  :Broods: Estimated
Species 11 : 12 . 13 : 1b 15 : 16 : 17 18 : days use : seen : total
Swans: ¢
Whistling
Trumpeter
Geese: 4
Canada 15,000 18,000 20,000 25i900;1h15oc 5,004 5,000 L,000 1,622A§§Q - -
Cackling
Brant
White=fronted
Snow 10 10 10 10 574
Blue 50 50 50 50 4,676
Other
Ducks:
Mallard 45,000 L5,000) 60,000}60,000f 20,00 00d 1,00¢ 1,000f 3,913,000
Black 5,000 5,000} 6,000} 6,000f 2,00¢ 1,000 _50C 500 351,400
Gadwall
Baldpate 50 50 6,300
Pintail 50 20 _15.820
Green-winged teal 30 30 20 10,290
Blue-winged teal jie) 0 L0 CL )
Cinnamon teal
Shoveler
Wood 50 50 20 20, 36,680
Redhead _ ° '
Ring-necked
Canvasback ° o
Scaup 20 140
Goldeneye '’ ’
Bufflehead
Ruddy
Other !
Coots: :
100 100 50 50 26,600
over)



(5) (6) (7) a

Total Days Use : Peak Number : Total Production SUMMARY
Swans 0 ; ; Principal feeding areas Farm Units 1 & 8
Ceese 1,627,780 ; 25,000
Ducks  L,389,070 ; 66,130 ; Principal nesting areas
Coots 26,600 500

Reported by Refuge Personnel
INSTRUCTIONS (See Secs. T531 through 753k, Wildlife Refuges Field Manﬁal)

(1) Species: Tn addition to the birds listed on form, other species occurring)on refuge during the

(2) Weeks of
Reporting Period:

(3)

(k)

(5)

(6)
(7)

Estimated Waterfowl
Days Use:

Production:

Total Days Use:
Peak Number:

thal Production:

reporting period should be added in appropriate spaces. Special:attention should be
given to those species of local and national significance. > :

Estimated average refuge populations. 3
I g I

Average weekly populations x number of days present for each species.

Estimated number of young¥pro@pced=based=on observations and:actual counts on repre-

sentative breeding areas. Brood counts should be made on two or more areas aggregating
lO% of the breeding habitat. Estimates having no basis in fact should be omitted.

A summary of data recorded under (3).

Maximum number of waterfowl present on refuge during any census of reporting period.

A summary of data recorded under (L4).

Interior Duplicating Section, Washington, D. C.

1953




3-1750 -
Form NR-1
(Rev. March 1953)

WATERFOWL

REFUGE Shiawassee MONTHS OF September TO December, 19 70

: <) 4
. Week of reporting preriod

(1) : : :
Species : 9/1£q : 9/8,12 5 9/1%-19
Swans:

Whistling
Trumpeter
Geese:
Canada 2,000 2,000 2,500 3,000 | 15,000 | 18,300 7,500 7,500 15,490 | 16,000
Cackling
Brant
White-fronted
Snow Ly N N 10 10 10
Blue 26 26 26 190 100 100
Other
Ducks:
Mallard 12,000 | 20,000 25,000 | 28,000 | L45,000 | 45,000 | 40,000 | 25,000 35,000 | 45,000
Black 800 1,000 1,200 1,200 3,000 3,000 3,000 2,000 Ly ,000 5,000
Gadwall !
Baldpate 50 100 300 2 100 __ 100 50 50 50
Pintail 10 50 100 200 200 200 100 300 1,000
Green-winged teal 100 100 200 200 500 100 30 30 30 100
Blue-winged teal 1.000 1.000 1,200 1,200 1,500 1,000 500 200 100 100
Cinnamon teal ‘
Shoveler
Wood 500 500 500 500 500 1,000= 500 500 200 40O
Redhead
Ring-necked
Canvasback
Scaup
Goldeneye
Bufflehead
Ruddy
Other

e ool W

9/80-26 :9/27210/3: 10/8-10 : 10A1-17: 10/88-2L: 10/95-31; 11087

500 500 - 500 500 1,00 500 200 100 200 100

Coot;

Int. Dup. Sec., Wash., D.C. 379k



Shiawassee National Wildlife Refuge

Annual Narrative Report
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PERSONNEL
John R. Frye - Refuge Manager
Gaylord J. Bober - Refuge Manager (EOD 02-244=70)
Se Sam Poma - Refuge Clerk
Louis D. Robinson % Biological Technician (Resigned 12-18-70)
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Kenneth He Shelley
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Thomas J. Niebauer - Biological Technician (Wildlife)
Lott Rolfe III - Soil Conservation Technician (Wildlife)
Kenneth B. Gillmore - Laborer

NEIGHBORHOOD YOUTH CORPS PERSONNEL

Hubert Baker - Laborer
Alton M. Nelson - Laborer
Kennard Peoples - Laborer
Gwen Hamilton ~ Office Helper

United States Department of the Interior
Fish and Wildlife Service
Bureau of Sport Fisheries and Wildlife
Shiawassee National Wildlife Refuge

6975 Mower Road
Saginaw, Michigan L8601
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I. GENERAL

Ao Weather Conditions = 1970

Precipitation Max, Mine

Month Normal Snowfall Temp, Temp,
Ja.nuary 095 1.11 9 8 h6 =8
February «58 1.76 249 L9 -7
March 2022 1,28 12,0 Sk 10
April 2005 3435 8.0 85 20
May 339 3,08 - 88 29
June h009 3 ° 89 - 95 )40
July 2 076 3 056 - 9)-3 ,-I-9 |
August 1, 89 2 ® 7,4. - 90 ,49
September Le8L 2639 - 89 32
October 3.28 3.5} - 81 28
November 2.21 3493 - 62 17
December 2.21 1,75 16.8 65 =5
Annual
Totals 30.47 32638 49,5 Extremes 95 =8

The year started out white and cold, January had snowfall on 1€ days
and 9 days with below zero temperatures, February, March, and April
had below normal temperatures and precipitation., There was no major
flooding, and our cooperating farmers were able to plant their crops
on time and according to the agreementse

May and June received above normal amounts of rainfall, but the rains
didn't start until after the middle of May, not interfering with the
farming programe The sumer was typical for Michigan; hot, humid

days with periods of rain. July and August received 1l.64 inches below
normal rainfall, but September made up the lack with a surplus of 2,L5
inches of rain over the average., September rains delayed the harvest
of white beans and made it appear that we would never get the goose
hunting blinds set up for the October 1 opening.

October and November, while below normal in the amount of precipitation,
saw the period of time over which the rains came stretched into weeks
g0 that the soil never quite dried out, The refuge staff, cooperating
farmers, and hunters were continually walking in ankle deep or deeper
mude

The month of December started dry and warm until the 1Oth when 12
inches of snow fell, At the end of the year there were 10 inches of
snow on the ground and the soil was well saturated with waters
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Habitat Conditions.

l.

Water. Throughout the winter Pools 1B and 2 were held near approved
elevations, Pool 1A was nearly dry at times as the water level fluct-
uated with the river level due to the break in the dike, Pool 3

was kept dry throughout the year because of a logging contract in
effect for the removal of all merchantable timber from this pool,

There was no major flooding this spring as the thaw was gradual
and precipitation failed to exceed the drainage capability of the
areae The major spring thaw occurred on March 1 and 2 and all
rivers reached minor flood stage soon afters The only area on
the refuge to flood was the southeast corner of the refuge (Pool
S area)s This area may not have flooded if the Spaulding Drain
had been free flowinge The drain had several log jams in it at
the time,

The water elevation in Pool 1A was not manageable until August
when the contractor repaired the break in the dike, At this time
the pool was drained to allow flood damage work to proceed, Pool
1B was brought to approved elevation in March and April when the
rivers were high enough to feed water into the pool through the
structure. The pool was held at the approved elevation until mid-
July when it was drained so the contractor could start worke

Water from the river flowed over the dikes into Pool 2 several
times in the spring during periods of high waters We were able
to hold the pool at or near approved elevation during the year
with no pumping. No manipulation of the water level took place
due to the dike reconstruction under the flood damage contract.

Field water was nearly ideal in the spring with Farm Units 1, 2a,
3 and 2f having some surface water, These areas proved to be
very attractive to the spring migrants as feeding areas, Field
water was removed by pumping which commenced the first week of
April and spring planting was carried out on time, In the fall,
field water was very attractive to waterfowl once again, The
farmers disagreed with the waterfowl on this point and pumped
the water in order that the harvest could muck forth.

The river marshes were in good shape throughout the year and
furnished excellent waterfowl habitate The river marshes are
primarily used by migrants and receive little or no use by summer
resident waterfowl and their broods. This may be due to the
fluctuating water levels, the result of wind tides that arise

in the Saginaw Bay and runoff,

This fall Pools 1 and 3 were dry and the only available water
was in Pool 2 and the rivers. Geese used the river as their
primary loafing area and ducks concentrated in the Pool 2 area
at this time.




In summation, forgetting harvest difficulties, if the pools had
been manageable this would have been a near ideal water year with
no flooding and near the normal precipitation.

|

2, Food and Cover.

‘ l
Food and cover conditions in 1970 were excellent for all wildlife '
species. Spring migrants found ample food in the crop fields on
the refuge, There was a plentiful supply of flooded corn in Farm
Units 1 and 3 which was the refuge's share of the 1969 crop that |
had been knocked down over the winter. Farm Unit 24 was flooded
by using water from the Eastwood draine This farm unit contained l
35 acres of corn stubble, 20 acres of unharvested corn, 20 acres
of unharvested tarley and 20 acres of winter wheat.s It was not
uncommon to find the entire population of migrant waterfowl in
this field each morning during the first half of April,
|
|
|
|
|

Food and cover in the pools ranged from excellent to poors Pool
1 had a good mixture of open water and emergent vegetation and was
the pool used most by Canada Geese for resting and nesting until
drained for construction in late June., Pool 2 was in excellent
shape throughout the summer and fall with dense stands of cattail,
interspersed with areas of open water and good growth of bladder-
wort., This pool produced 300+ young Coot, Pool 3, with no water
control structure, has water only in an old bayou contained within
the dike system. This is the only area which received use in the
pool and had a thick covering of duckweed.

The summer population of Canada Geese including 310 goslings
made heavy use of a barley field in Farm Unit 1A and completely
ate out approximately 5 acres,

The refuge share of the 1970 crop that was left in the fields
consisted of 22 acres of soybeans, 2Ll acres of corn, 32 acres
of sorgum, 52 acres of wheat, 250 acres of barley, 296 acres
of buckwheat, 28 acres of sugar beets, and 9 acres of oats. An
additional 87) acres was seeded to browse, primarily wheat and
rye. Migrant waterfowl made heavy use of these crops in the late |
summer and fall, except for the refuge share of corn and sorghum |
which will be knocked down this winter to provide spring food. |
Winter wheat and sugar beets located in the center of the refuge |
received heavy use in November and the first part of December,
The same crops located on the edge of the refuge and surrounding
private land received little or no use,
|
|

IT. WILDLIFE

A, Migratory Birds.

l, Whistling Swans. The first spring migranis were observed on

March 13 in the Shiawassee River. Four were present on March
17 and by the first week of April we reached our peak population
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of 4,000 swans. The areas receiving heavy feeding use were
flooded corn fields in Farm Units 1, 2a, and 3. The birds
also spent a great deal of time resting and loafing in the
Pool 1B area., Eleven neck-banded swans were observed this
spring, most had been banded in the Chesapeake Bay area.

The swans began leaving about April 12 and by April 25 there
were only 18 swans on the refuge, The last swans were seen on
May 16, The fall migration was normal in that we received little
use by swans., Several birds were reported by hunters the second
week of November but no swans were observed by refuge personnel
this fall. Total swan use days for 1970 were Th,095.

Geese. For the first time in several years there were no Canada
Geese using the refuge at the start of the year. The first & 17
sprlng migrants were sighted on February 2l about two weeks
earlier than normal. There was a steady influx of geese from
March 1 to 7. A major movement took place on the 6th and Tth,
with an estimated 8,000 geese present on the 6th and 12,000 geese
by the 7Tthe The peak population of 30,000 Canada geese were on
the refuge from April 5th to the 17th. They used all available
crops as food and loafed in the Shiawassee River and Pool 1 area.
A mass exodus occurred between April 17th and 25th when the
majority of the migrants left and only 1,000 resident geese
remained,

Six Snow and Blue Geese were observed flying low over the Shiawassee
River on the 7th of April for the first observation this yeare.

The peak spring population of 22 Snow and Blue geese were using

the area during the 3rd week of April, after which they moved on
northe There were no reported observations of White-fronted geese
during the spring migration.

The first pre-nesting activity was observed during the first week
of March with the peak activity occuring about the end of the
monthe Due to the fact that the migrant geese spend a great
share of their time loafing on the nesting islands in Pool 1,
where the majority of the resident flock establishes territories
and nests, strife between nesters and migrants may be a limiting
factor in goose production on the refuge. There is presently no
means by which this conflict of uses can be resolved.

The annual nest census was conducted on April 27 and a re-check
made on May 27. A total of 72 nests was located, 39 in Pool 14,
29 in Pool 1B, L4 in Pool 2, and 1 along the nature trail. The
72 nests contained 35} eggs for an average clutch size of 5.05.
The majority of the nests were on man made islands as shown in
the following table,
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LOCATION OF GOOSE NESTS - 1970

ISLANDS NEST TUB MUSKRAT HOUSE OTHER

75.1% 5.6% 16, 7% 2.6%
Pool 1A 29 0 7 1
Pool 1B 25 L 1 0
Pool 2 0] 0] L 0]
Other 230 0 o 2
Totals: 54 L 12 2
HATCHING SUCCESS FOR 1970
Total Eggs Hatched Sterile Destroyed Dead Total Not
Embryo Hatched
100% 88.2% S.1% 5.1% 1.6% 11,8%
Pool 1A 175 149 17 L 5 26
Pool 1B 154 143 1l 9 1 11
Pool 2 20 20 0 0 0 0]
Other 5 0 0 5 0 5
Totals: 354 312 18 18 6 L2

The first goose broods were observed May 6 and peak hatching
occurred May 12 to 18, This year there were no natural (weather)
factors observed which would curtail the nesting success, Some
of the eggs listed above as sterile were the result of deserted
nests. The high percent of hatched eggs can be attributed to the
fact that most of the nests are located on islands relatively
inaccessible to predators,

The goslings were drive-trapped on June 18 with 92 being banded
and again on June 25, with 111 being banded for a total of 203,
approximately 65.0% of the total goslings produced.

The first fall movement into the refuge occurred during the first
week of September with the arrival of 1,000 geese., The next move-
ment took place the first week of October when the population
Jumped to 15,000 and by October 10 there were 18,300 geese. The
population decreased to 7,500 by October 1lli, From October 1l on
there was a gradual build-up which reached its peak December 1 at
25,000 geese, and then an exodus before and during the first good
snow storm on December 10, By the third week of December the
population was down to 5,000,

Snow and Blue Geese made their first fall appearance the last week
of October, reached a peak of 200 birds the period of November 18
to 2k, and gradually left with the last 60 being observed during
the second week of December, This was a drastic decrease is use
from the peak fall population of 7,000 in 1969. The Michigan
Department of Natural Resources reported a large movement of geese
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about the first of November at a radar station located at
Sault Ste. Marie, Michigan, There were no observations of
the birds later anywhere in the state so apparently they
overflew the state.

The total goose use days for 1970 were 3,028,928, This was
up sightly from the 2,913,515 of 1969, There were still 4,000
geese on the area at the end of 1970 but no open water,

Ducks. There were no ducks using the refuge at the start of
the year. The first spring migrants were sighted on March kL,
when 11 Mallards and 3 Pintails were seen feeding in a corn

field located in Farm Unit 1b. They were followed by L Wood
ducks and 7 Common Mergansers on March 12, The first divers

were seen on the 2lth when 30 Goldeneyes, 3 Canvasbacks and 2
Redheads were spotted on the Shiawassee River. By the last

week of March all common species except Teal and Ruddy ducks
had made their spring appearance, ITeal and Ruddy ducks were
present by April 1k,

The peak of the spring population was reached the third week of
April when 12,500 ducks were using the refuge. This figure is
lower than the 26,000 of last year and may be due in some extent

to the fact the peak Pintail population occurred a week before

the peak Mallard population., The last of April saw a major
movement of ducks and the population had decreased to approximately
1,600 summer residents by the second week of Maye.

The first brood, 7 Hooded Mergansers, was sighted June 1 by the
refuge manager. This was the first Hooded Merganser brood
recorded on the refuge in the seven years that the manager has
been here, There were an estimated 260 ducklings produced and
200 Coote The figures are based on sightings and a summer band=-
ing program carried out by the student aid,

The summer population of non-nesting Mallards was erratic much
of the time, During May there were 600 present, during the
second week of June the population jumped to 3,000 and by the
third week of June, 4,000 were present. By the second week of
July the Mallard population had decreased to 2,000, From this
point in time the population increased every week until the peak
population of 45,000 was reached on November 7. The population
decreased steadily from this point with only 100+ present at the
end of December,

The total duck use days for 1970 was 5,405,005 with peak fall
population of 66,130, Over 75% of this was made up of Mallards.




be Coots and Gallinules. The first Coots were observed during
the second week of March. By the third week of April the entire
summer population of 300 birds was present. Production was esti-
mated at 200, all of it in Pool 2. It was common to see seven
or more broods in a trip around the pool., There was no buildup
in the fall, which appears to be common for the refuge.

Common Gallinules were first sighted the last week of April in
Pool 2. By careful observation several could be seen throughout
the summer, Some production does take place but no figures are
available. The last Gallinule was seen the second week of
OCtObero

5« Other Water Birds., The arrival of these birds was spread over
an extended period of time, commencing with the sighting of four
Great Blue Herons on March 27, and ending on May 5 when a single
Black-Crowned Night Heron was seen. American Bitterns, Pied-billed
Grebes and Sora Rails were seen quite often in the latter part of
April, Common Egrets were present during August and September
with a peak population of twenty. One Snowy Egret was present
for a week during August, and thirty plus Black Crowned Night Herons
the latter part of August. The last sighting of Great Blue Herons
was December 6th when three were seen along the Shiawassee River
north of Pool 1.

6, Shorebirds, Gulls and Terns. The first Wilson's Snipe was seen I
on April T7th, Yellow-leg_, Dowitchers, Killdeers, Spotted Sand-
\
|

pipers, and other unidentified "peeps" were seen throughout the
month of Aprile Over 200 Dowitchers were using a mud bar in
Pool 1A on May 18, This was the peak of the spring, Common
Terns and Black Terns made their appearance early in May. The
fall migration peaked in mid-September and most shorebirds had
departed by mid-October,

Herring Gulls and Ring-billed Gulls use the refuge the year around
with their numbers being highest during prolonged windy periodse.

B. Upland Game Birds.

Ring-necked Pheasants are few in number on the refuge, three were
heard crowing in the past year. There has been a general decline in
Pheasants state wide. The Michigan Department of Natural Resources
is presently carrying out a great amount of research to find an
answer to the question and to satisfy the public.

Mourning Doves are found throughout the year. The peak fall population

was approximately 200 during the month of September.




C.

D.

E.

Big Game Animals.

The White-tailed Deer on the refuge number from 600 to 800, with
the herd spread over the entire area. The deer failed to form herds
in the crop fields during February and March for the first time in
several yearse The first fawn was sighted on May 19 and fawns were
commonly sighted throughout the rest of the spring and summer.

Fur Animals, Predators, Rodents and Other Mammals,

The muskrat population is at a high level on the refuge, with some
redistribution of high concentration areas due to the fact Pool 1

is dry. Dike damage continues to be a problem with an ever increasing
number of new dens being dug into the dikes. Presently there are
three permittees trapping miskrats on the refuge. Pool 2 continues

to receive benefit from the high population of rats as they are open-
ing dense stands of cattail creating a more diversified habitat for
waterfowl.

Beaver are still protected in this part of the state but will be
trapped on the refuge in the spring of 1971 as part of a special
state trapping area, There are at least seven active lodges at the
present time, The beaver continue to cause problems by damming
interior drainage ditches and by falling trees over patrol roads,
A1l through the fall there has been an extremely busy beaver crew
in the Eastwood drain with many trees down and over LO cottonwoods
ready to fall at any time.

Mink and Weasel remain stable, at a very low level with no signtings
in the past year.

Raccoons are present and appear to be increasing,

Skunks are present and reports from the trappers indicate an increase
in the population over the last year,

Red foxesare present in very high numbers and early most mornings in
the past year it was not uncommon to see six or more of these creatures
in their daily hunting activities. The refuge staff feels that their
presence (the fox) create no problem but serve as an efficient means
by which wounded and sick are removed from other wildlife populations.
Fox fur continues to bring a good price and our permittee trappers

make a mighty effort to trap as many as possible,

Hawks, Eagles, Owls, and Crows.

Sparrow hawks and American Rough-legged hawks are common residents
during the winter and are frequently observed. Marsh hawks, Red-tailed
hawks and Turkey wvultures are summer residents of the refuge and the

surrounding area, The first Marsh hawk and Red-tailed were sighted
March 3rde April Lth the first Turkey vulture of the year was spotted.
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Bald Eagles made their first appearance June 6th when one adult and
one immature were sighted, They were seen off and on until the first
of December, It is unknown if the two eagles using the area over
the six month period were the same two for the entire period,

One Osprey was sighted during the year. The bird was seen May 19
perched on a power pole in Farm Unit 1C eating a carp.

Great horned owls, short-eared owls, long-eared owls and screech owls
are resident species of the refuge, seldom observed, but heard quite
often,

Crows are year around residents of the refuge and the peak population
of approximately 100 appeared in the months of September and March.

Other Birds.
Redwings arrived on March 6th and remained all summer, On April 6éth

the first Kingfisher and Tree swallows were observed over Pool 1B,
No umusual observations were made this past yeare.

Fish.

Carp are found as the primary fish in refuge pools and in the rivers
that flow through the area, There was a winter kill this past spring
in Pool 1, This smelly problem will not be with us next year as the
pool is presently dry for construction purposes,

Reptiles and Amphibians,

The refuge has a good population of non-poisonous snakes and all the
common turtles of the area, The first turtle, a Blandings and the
first snake, a Red-belly water snake were seen on April 5th. The
snakes found on the dike around the goose pen during the spring make
a big impression on school groups from the inner city area of Saginaw.
One group was impressed to the panic point by a S% foot fox snake
that swan up to the base of the dike they were standing on to observe
waterfowl,

Disease,

Several swans were found dead this spring. There are usually several
swans that die on the refuge each spring as the result of lead poison-
ings They apparently pick up the lead on the wintering ground or in
the migration,

Rare and Endangered Species.

None use the Shiawassee National Wildlife Refuge.
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III. REFUGE DEVELOPMENT AND MAINTENANCE

A. Physical Development.

l. Several contracts were awarded in the last year as follows.

Qe

be

Ce

de

Two contracts were let in the past year and work started

at long last on flood damage repairss The contracts call
for the building of approximately 15,000 feet of dike, re-
building of 23,000 feet of existing dike, gravelling of

L% miles of roads and dike tops, construction of one con-
crete water control structure, eight corrugated metal water
control structures, three corrugated metal outlet structures,
and the construction of three emergency spillways. Both of
the contracts were awarded to Fondessy Enterprises, Inc, of
Oregon, Ohio, at a bid of $282,895 for both contracts. When
this work is complete we will have complete control of water
in Pools 1 and 2, but will still require near flood conditions
in order to place water in Pools 3 and L.

Bid invitations had been sent out for land clearing that
needed to be done before work could start on the above con-
tract construction jobe The bids on this work were too high
and the contract was not awarded., This clearing was made

part of an add-work order negotiated with Fondessy Enterprises,
Inc. Under this add order, several log jams in the Spaulding
Drain were removed (beaver dams was the term used by Engineer-
ing). This work included clearing of all trees, including
many dead Elms, from both sides of the Spaulding Drain to
prevent future log jams in the drain inside the refuge.

A contract was awarded to rechannel a portion of the Spaulding
Draine Due to the size of the log jam in this section of the
drain it was easier and more economical to go around it rather
than through it. The Spaulding Drain runs north from the Flint
River and connects with the Ferguson Bayou, The drain carries
50% or more of the water in the Flint River during periods of
high water. The Spaulding Drain has over 60% of its length
contained within the refuge; when it floods, the refuge usually
is the only area concerned and we were unable to obtain any
service from the County Drain Commissioner,

Four pit-type toilets were built at a total cost of §$1,7LO.
This was a fantastic buy and included all work except land-
scaping and painting. The painting and landscaping will be
done next spring by refuge personnel. Two of the toilets are
located near the main gate, and one each at the two picnic
areas on the refuge,




20 Dikes and Ditches,

The refuge staff accomplished the followinge
as The reseeding of the Riverside dike top to ladino clover,

be The reshaping of the dike along the east side of Pool 1B and
seed it to ladino clover.

ce The raising of the dike along the west side of Pool 1A to
elevation 590,00,

de The clean-out of several interior farm ditches in Farm Units
1b, lc and 114 to bring the ditches to grade, so that the
field tile could function correctly.

es A new tube and gate were placed in the dike between Farm Unit
28 and the Eastwood drain, This allows us to flood this farm
unit when the drain is full.,

3¢ Roads and Trails,

a. The nature trail received a major face-lifting this spring
with the re-routing of traffic, new signs and removal of many
dead trees which had fallen across the trail during winter,

be. All roads were graded this spring and thereafter as required,

c¢e Evon, Houlihan and Littlejohn roads were completely re-shaped
before the contractor placed gravel on thems

de All trails used during patrol work in the deer season were
mowed in October,

Le Fencing and Posting.

a, During the year the refuge boundary signs were replaced as
needed, some several times, as the "Great American Sportsman®
continues to bag the flying blue goose,

b, The entire refuge boundary was checked and posted prior to
the hunting seasons, before November 15 Area Closed signs were
placed around the area closed to deer hunting with gun, Prior
to December 1 Hunting by Permit Only signs were placed around
the entire refuge.

ce The Lake Ste Clair refuge and Wyandotte refuge were posted
prior to the opening of waterfowl season and the buoys were
picked up after the close of the season,

de Boundary fence was repaired throughout the year. On the north
side of the refuge the same section was repaired several times.

_
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S Miscellaneous Jobs.

Regular housekeeping chores occupied much of our time, These
include painting of buildings, lawn mowing, vehicle maintenance,
hauling over 30 loads of dirt to fill in the spots in the head-
quarters lawn, and more, A gasoline pump was installed at
secondary headquarters, and the buildings in the area received
a major cleaning.

Refuge personnel assisted R.0O. Engineering people with survey
work for flood damage repair contract information several times
during the year.

The picnic area at the end of Evon Road was completed and area
seededs A primitive walk-in type picnic area was developed along
the nature trail, at a distance of 13 mile from the parking area.

Barriers were constructed at two sites along the nature trail
and three sites at the end of the spring auto-tour route to
assist in the control of our human visitorse.

The farm pump used to pump the field and tile water from Farm
Unit 5 was relocated and converted to electric power with auto-
matic controls.

Fifteen pits were dug and concrete vaults (bottom half of septic

tank with drain hole) were installed to be used as blinds in the
managed goose hunting program,

B. Plantings.
l. Aguatic and Marsh Plants,

None,

2. Trees and Shrubs,

None,

3. Upland Herbaceous Plants.

None,

Le Cultivated Crops.

Eleven different crops were grown on 2,972 acres of refuge farm
land. All farming was carried out under Cooperative Farming
Agreements with local farmers. The farmers furnished all materials
and performed all the work in the farming program. Refuge crops
and yields are summarized in the following tables and on the NR 8.
The eleven crops grown were Soybeans, White beans, Black Turtle
beans, Kidney beans, Corn, Sorghum, Buckwheat, Wheat, Barley, Oats,
and Sugar beets,

B T R S m———" N




SHIAWASSEE NATIOTAL WILDLIFE REFUGE

REFUGE CROPS - 1970

TOTAL
CROP ACREAGE
WHEAT 121
BARLEY 286
CORN 663
WHITZ BEANS #* 927
SOYBEANS 416
BUCKWHEAT 296
SCRGHUM 32
OATS L7
SUGAR BR™TS 186
TNTALS s 2,97

4 OF
TOTAL

Lol
9.6
22.3
31.1
ihoo
10.0
Lok
1.6
6.2

106.0

AVE.
YITLD

34

19

87

11

L2
40T HARVESTED
NOT HARVESTED

66

22

AVE.
VALUE

$ L3.3L
15 .66

113467
85.08

112.86

NOT SOLD

195 .65

$100.1L (AVE.)

# INCLUDES 51 ACRFS KIDNEY REANS AND 74 ACRES BLACK TURTLE BEANS




CROP YIELDS - 1970

COOPERATOR ACRES
ALMY, I, 6

BOESE, M. L9

BOWDEN BROTHERS 73

BREMER, G. 20

BRUNS, J. 22

GOSEN, H. by

PEAPHON, A. Lo

SCHLUCKERIER, A.

LA

BARLEY

BU/ACRE $/ACRE
¥OT HARVESTED
NOT HARVESTED

1.1 9,78
NOT HARVESTED

30.8 29.26
NOT HARVTSTED
NOT H4RVESTED

HOT HARVFSTED

19,1 ave. $ 15.66 ave.

TOTALS: 286
WHEAT

COOPERATOR AVRES RU/ACRE $/ACRE
ALMY, I. 17 NOT HARVESTED
BOWDEN BROTHFRS 15 20 28.51
BREMER, G. I 33.L L3.12
PAGEL, C. 28 40.5 52.65
PEAPHON, A. 12 50.0 NOT SOLD
WEIGL, R. 5 NOT HARVESTED

TOTALS ¢ ol 3l 33.6 ave. 3 L43.3L ave.




CROP YIELDS - 1970 |
WHITE BEANS 1
COOPERATOR CRES CWT/ACRE $/ACRE |
ALMY, I. 134 9.l 80.05
BEVKERT BROTHERS 32 4.78 35.23
BOESE, M. 110 15.74 137.88
BOWDEN BROTHERS # 51 9463 65 .10
GOSEN, C. 79 11.L 79.80
HART, M. 63 9.0 71.81
PAGEL, C. L2 10477 99.62
PEAPHON, A. 16 12.23 105.06
PEAPHON, A. 3% h 14.81 96.24
SCHLUCKEBIER, A. 140 11.25 88.63
SCHRAMKE, C. 20 15507 83.14
WEIGL, R. 10 5.8 Ll.L3
TOTALS: 927 ll.27—/—We. 85 .08 Ave.
% KIDNEY BEANS s# BLACK TURTLE BEAIS
SOYBEAJSS
COOPERATOR ACRES RU/ACRE $/ACRE
BOWDEN BROTHERS Lo 57.1 158.17
FAWCETT, H. 59 NOT HARVESTED x |
GEMPEL, J. 3k 32.7 86 .00
GOSEN, C. 56 L .0 110.00
GOSEN, H. 2y L2.0 115.08
HART, M. 63 34.0 93.58
PEAPHON, A. 62 39.1 107.92
SCHRAMKE, Ce 39 L8.5 129.50
SCHREMS, G. 25 L1.6 115.23
WEIGL, R. 17 37.6 10k .15

TOTALS ¢ L16 L41.8 Ave. 112.86 Ave.




CROP YIELDS - 1970
CORA
COOPTRATOR ACRES FU/ACRE $/ACRE
ALMY, T. 102 7743 NOT SOLD
BOESE, M. 17 105 .0 1L8.05
BREMER, G. %0 75.3 102.34
BRUNS, J. 10 69.k 97.85
FAWCZTT, H. 20 75 0 NOT SCLD
GEMPEL, dJ. 5 JOT “ARVESTED -
GOSEN, C. 86 JOT HARVESTED -
GNSEN, H. i 116.4 14k .34
PEAPHON, A. 51 779 98,15
SCHLUCKEBINR, A. 108 8642 112.06 |
SCHRAYKE, C. 20 55.2 7059 |
TTALS s 663 8648 Ave.  $113.67 Ave. |
SUGAR BEETS |
COOPFRATOR ACRES TONS/ACRE $/ACRE ‘
BREER, G. 7 2k o2 212.96
BRUNS, J. 10 16.6 154 .60
GOSEJ, C. 35 18.6 183.20
PEAPHON, A. 35 19.2 203,28 |
SCHLUCKEBIER, A. 9% 22.8 199.75 |
SCHRAMKE, C. 5 NOT HARVESTED -
TOTALS : 186 21.5 Ave. $195 .65

i i
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The first field work this spring was done on April 13, Planting
proceeded on time and most crops were planted as per the agree-
ments and not rained out for a change., Exceptions were a winter
wheat field that was grazed out by geese and two fields of sugar
beets which failed to germinate. The farmers were able to harvest
their share of the barley and wheat with no difficulty. The
rains and the bean harvest started at the same time and the
farmers started a long hard fall. The beans had some blight and
most developed root rot before they could be harvested due to the
wet conditions. Corn and sugar beets were also difficult to
harvest due to the wet conditions., The corn also had blight and
much of it lodged before it could be combined,

The refuge share of the 1970 crops included 22 acres of soybeans,
2Ll acres of corn, 32 acres of sorghum, 296 acres of buckwheat,
271 acres of sugar beets, 52 acres of wheat, 250 acres of barley
and 9 acres of oats, Sixteen acres of the refuge share of corn
was harvested and gave a yield of 1,125 bushels. Presently we
have 739 bushel of corn stored at a local elevator for transfer
to Seney and Ottawa Refuges. Transfer of 196 bushels of corn
has been made to Ottawa Refuge already.

Winter wheat and rye were planted as green cover crops after the
harvest on 874 acres of refuge farmland. This cover crop provides
browse, prevents erosion, and serves as green manure in the spring,
adding humus to the soil.

Collection and Receipts.

l. Animal Specimens. None collected in the past year.

2., Refuge Herbarium. No plants were added to the collection,

Control of Vegetation.

Weed control in the crop fields is accomplished by the cooperating
farmers, The chemicals used in this program have all been approved
by the Regional Office,

Some spraying was undertaken by the refuge staff along dikes and roads
to control willow and thistle. 2,4-D was used to spray the 18 acres
treated., Manual means (NYC's and axes) were used to remove saplings
from two areas, The refuge staff also used mechanical weed control
which consisted of mowing the road edges, dike tops and field borders
several times during the summer,

Planned Burning. None,

Fires., None




IV. RESOURCE MANAGEMENT
A. Grazing.
None,
B. Haying.

One permit was in effect. Thirty acres were cut twice for a total
yield of 30,05 ton that brought a total revenue of $210435.

Ce Fur Harvest.

The Michigan 1969-70 trapping season was from November 15, 1969 to
January 31, 1970, but the refuge was given a special extension of
the season through March 31, 1970, Three permittee trappers removed
1,396 muskrats, 33 fox, 9 raccoon, 8 oppossums, 5 skunk, 1 beaver,
and 1 large black cat during the season. The permittee's sold the
furs for the best price they could receive with the refuge getting
LO% of the money received for the muskrat pelts. The three trappers
received a total of $1,843.95 for the rat pelts, the refuge share of
the fur harvest receipts was $737.58.

January 13, 1970 was a black day for permittee trapper Joe Bouchey,
On that day he received a puncture wound on his thumb from the talon
of the hawk he was removing from a trap. He had a tetanus shot that
evening. The doctor had him start rabies' shots on January 15th,
Public Health Service doctors said the hawk had probably caught mice
which usually harbor rabies virus and there was a 1 in 5,000 chance
he, Bouchey, might have been infected,

A sample of the muskrat pelts were aged and sexed prior to their sale,
Results were as follows:

Adult Irmmature
Male Female Male Female
L0 39 50

From the sample, age and sex ratios were computed as 1 adult : 1,3
immature and 1 male : 1,04 female,

The general 1970-71 Michigan trapping season opened on November 15,

1970 and will close March 31, 1971 with a special season to0 be ‘
announced for the trapping of beaver in the spring of 1971l. There 1
are presently three permittee trappers on the refuge. Their take '
as of December 31, for the 70-71 season was 319 muskrat, 17 fox,

11 oppossum, 6 raccoon, 6 skunk, 2 cats, 1 badger and 1 dog.
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V. FIELD INVESTIGATION OR APPLIED RESEARCH

Whistling Swans.

The formal wildlife management study was completed in the spring of
1968 and the formal report has been submitted,

The refuge has continued to trap swans in the spring, and to age,
sex, dye, and band them with the standard F&WS band on one leg and
a plastic band on the other leg, A yellow plastic band was also
placed around the neck. We hope to gain additional information on
the swans' life history. 4lso, the refuge has cooperated with a

Dr, William Sladen, of The John Hopkins University, who is carrying
out an intensive study of the migration habits of the swans. This
spring 12 marked swans were sighted on the refuge. From the infor-
mation received from Dr, Sladen it was evident that ten of the swans

had been banded and/or dyed in the Chesapeake Bay area, the other
two were from Utah.

Eleven sightings were made in 1970 of swans that had been marked at

Shiawassee Refuge,

Swan Observations 1570

The following table shows when and where.

Date Number Observation Location

February 10 1 Band Mattamuskeet NWR, N.C.
February 18 3 Neck band Claiborne, Md.

March 2L 1 Neck band Lake Gorden, Pa,
April 19 1 Dye Square lLake, Minn,
April 26 i Dye Riceton, Saskatchewan
April 27 1 Dye & neck band ILeonard, N.De.

May 1 1 Dye Togish, Yukon

May L 2 Dye Rock Lake, N.D,

May 7 1 Dye Munich, N.D.

May prior to 19 1 Dye Creelman, Saskatchewan
October 22 1 Neck band Cherry Lake, N.D.
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This spring the birds were dyed red on the neck and breast, banded
with the standard metal F&WS band, and yellow plastic bands were
placed on the leg and necks For the first time in this project the
plastic bands were numbered, Numbers and bands were furnished by

Dr., Sladen., From the observation we made on swans that his co-workers
had banded, we can state that the bands are easy to read from a
distance of one half mile with a spotting scope.

Marsh Transect Surveys.

This study was originally started back in 1956, In 1964 the study
was cut in size and revised under the direction of Dr., William Green
so that the information gathered would be more useful in the manage-
ment of the vegetation in the pools. During August the student aid
ran the nine line~intercept transects and the four other transects
that contain a total of 36 quadrats., Color slides were taken and
have been added to the transect slide file., All information gathered
in this study during the summer was written up, the necessary graphs
made and placed in the refuge files, In two to four years this study
should be complete, A continuing problem has been the fluctuating
water levels in the pools due to the lack of adequate controls. At
the end of next summer this problem will be behind us and some of the
gathered information will be put to work. Hopefully we will get the
desired plant growth by using the water elevation information gathered
in this long study.

Banding.

During the spring migration period 192 Canada geese and 15 Whistling
swans were banded. The student aid spent much time and effort this
past summer that yielded a total of 3 wood ducks, 18 mallards, 18
coots, 15 gallinules, and 5 blue-winged teal. More birds of the year
have been banded in the past by student aids but this year the aid
was hindered by dry pools and construction work. Also he displayed
a common trait found in the young of today and, for the most part,
only worked for the time he was paide In the past youthful zest and
the thirst for knowledge led to the pursuit of this project seven days
a week with time out during the daylight hours only to complete other
duties, This is not to say we wasn't eager; he did donate time but
not as much as most students have in the past.

The late summer was a productive banding time for the refuge staff

as a whole, In July, 203 goslings were banded, The early population,
consisting of high numbers of mallards, made it fairly easy to band
598 mallards and 45 black ducks in August, The fall banding program
is covered in depth by the enclosed report made by Gerald Cummings.

A summation of the banding carried out in 1970 is given in the follow-
ing table.
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Regional l‘nnobr November 2L, 1970
Twin Citise, Minnesota

Arce Molegisy, Chauteuqua N
Bavana, Illinois

Projest Report = Cooparutive Goose Banding Projeet - Shimmssee ¥R,
Mehigmn

M“hmﬂk.'mu is eyouw who var: most svsperative
d friendly weder nest stresucus .. tiess, Theee follows were at
the hunter chook«in station st Li00 & every dey of the week sad many
oveniags the lights were burning ia e _ffise #0 they oould keep up
vith the edeinistrative dutiss of a Vwmiy mefuze, Ths aowrteove and
frisndlingss axhibited te kunters and visiters V0 the area during tbe
math I vas there ves svtstondisg, I wish %0 aske spesial reference
e Oaylemd Bober (issisteat Refuge Yudagey) shose catbmsiesm snd tire.-
1sse effert made Shis preject es snesessful a0 it was,

T™he geees bandisg prejeet wes initietad o8 a ceoperstive besis with
the Rissiesi;pl Flyvay Cowmsil ia 4 attsspd to further wnderetead the
migratisssl pattssne of Lthe Tennessor Val oy Flesk of the flyway. The
prejest (1 wadaretand) was disocuvesed &t a souncil mseting ia August
iavelving Art Bewkiss (7iyway Reprscenterive), Kd Mishola (Stete of
Wshigea Bislogist), Swrl Cumingham (Refuge imoun, Region L) and
otheze, It was egreed Shat this wuld be a cespesetive venture ia
banding end puinting gesse ab Shiawsessr IWR 2t & yinew, Mishigen,

I wae iaformed a neath prier to the posject that I would essist
W, Prye (Refuge Nenagor) in t2:is bYemiing effort. I wae ulse metifted
that State peresene) sad Beel Cumainghss (Biologist, Regioa h) ww4 be
o hand (o sssist, I made the novessery cantacts te linme recimte

end aete with seffieiont shargee fer them, The Stete wae

hwes sot-uye snd I berrowed enc est-wp from Chavtauqua MR -
with the W» Dill<Xillar sst-ape at 3hismmcses, we would hew six
semplate 8eies 8088, A cheok ew paint ead squipssst wes made b thias
SMes sad all preparstions ead ecemitesste sppeared to be ready %o go

§8

I arrived en the srea teo cammsene reppiag Octoder 12, 1970, end wae
informed of the following:

1. The Btate hed 2ot delivered the rockes nets.

2. Te the ksowledge of the Refuge Henager, ne State
peresmnel hed shown up or were any recent ceatasts

Jeot,

trepping within o mile of & Mumting area (this

8 in the heart aof tho vefuge).

to prepare a site for trepping.

3 sede in regazd te the pre
e No :

restricted we to 490 aove
Le WMo 1de

L)
movwing of erep fia




$. The two major poals om the refure had been drained
for eona’' rustion purposes,
6. Comstruction erews would be active in tiw trapping sres, |
7. I would have one assistant from the refuze astaff %o curry ‘
out the preject,
|
|
|

Ia edditicn to thess, we had intemmittemt rein end undelievadble mud
eonditdionc thronghout the period, an sbundance of dser end fox on the
arsa, geese thet preferred browse due to exceptionally mii weather,
end flnally, the pepulation of geese drepped from 18,300 to 7,%0 in
Ahe middle of the project, I do not msen any of the adove to be ex-
ennes Wit merely te et the pleture in om's mind hov a simple project
gan boseme Mmite compliocated under the right circumstanses.

Wo fimally get two rocket net set-ups from the State om October 15 and

@ third ene Ootober 27. The following s a swmary of the mesultis of |
the epuratica, |
LTS ARy Y TOTAL ’ | 7omaL | PATNTED
2 r '_%- [1 CADGHT |+ WAITE |
Dat, . P 17 17
) Lo [ L6
) S2 2 4
' 7 38| 3 7
! 76 A5 2§
: 2 134 P 2 WS
' 3B 66 3 20
23: 2 y2 12 ' 10k
7 3 ; :
Nov, Wy 1 g 1 g
ﬁ ! ; 9 ,
- AR B
| ne 93 *

1,200
Wat Tnlted due Lo Task of help sad the Sra

4
of the Wirde,

One imtevestiing foset of this data 1e the high mmber (3,6%) of foreign

\

|
rotrape in the populatien, As indicated by Figure 1, beth fereign retrepe 1
and novmal vetraps supgest a static population at the end of the projees,
|

\

|




A bweakdeown of t'w persumnel and man/days involved in the project
follows;

'+ - = S e —

MK/
f PERSOMND L, DATAS WIRKED _AHOURS sDAYS
thrd Bowor y ;*: . '
Asgt, Refum Mrr,) Ooto\nt 1l-Noverde r ‘
L."?.'?T;na : otober = b ! o
W “&—1 A1=)/2 |
Farl Cunningham !
: , Oajnhar 27-Novasber § L0
in Pellask i 1§
Litee gty fen) Qatbar 26127 (Pv) (W | 2]
L-.t.m.m Xan) Ostabax 88 & 27 (PN) k|13
m.u Radd tad Rie <)y ! ()
e fand v Dotober 28 & 29 NSV .
}Lug.%?gwi —Iatiaated Interxittent Tine S |
“ T
{Refuge Menager) ___ Estix ittent Time
fouis Rebinsen
{Riclogieal Technician) _Eatimabted Intemmitteah Time . 34 | 2

i

In addition, Mr. Bud Johaoon (Statc Biologist) ani ¥Williszm Shakea
(Wildlife Scrvhu) dropped by to observe the operation,

Tha data appears to reflect a lask of eoosdination cvotween the cooperating
agenoiss. 3hiswasses lefuge perv: Wl eontributed almost SOK of the belp
in thia project,

The project ves terminated Novomber % due to declining gooes populati ens
on the refuge, clearirg weather which precipitated geesr feedirng off thae
refuge nod not conducive to being trepred and finally, the emoncwice ir-
volved {n further effortes, 7 cleared tiw clesing of the project with
Johm Fllis and Art Hawkine was notified by Barl Cunningham.

Q%M In addition to the sbove, I am including a daily
at st the end of eaci dey, merely as a nuxre complete
record of the pnojoct..

, s

%@ plen shuld be written for this populstion segmnt of the
Nywy., Vith a plan, it ie hoped that resesrch needs besic to the
welfare of the bird can be idoatifiled and pursued in an orderly manner,




2. The FMlywmy Cowmail should coasider a fall banding @uote of 1-2,000
Cansda goees b Shiawnssce Refge.

3. May eonvdingting efferts in the Nyuay shoald be docwminted in
dstail ea & prejest wwrk sheet well ia sdvanes of the antieipated
fleld werk, All cooperators shouid haw a cepy of this werk shest
whiek would shew tlwir cosmitment to the preject,

Qe £Eo Cumings

Attachment
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Waterfowl Banding - 1970

Local H AHY
Species Male Female Male Female Male Female Total
Blue-winged 3 2 - - - = 5
Teal
Black duck - - L 10 21 10 L5
Wood duck 2 1 3
Mallard 8 9 87 ”%f 202 1 61
Total Ducks 13 12 91 223 1
Coot 5 1 - - - - 6
Gallinule 3 7 - - = = 10
Canada Goose 98 105 222 218 399 350 1392
Whistling Swan - - - 8 7 15
Total 119 125 313 362 630 542 2091

Do Sugar Beet Utillization by Canada Geese,

The objectives of this study are to determine use patterns and food
values received by wildlife, primarily Canada geese, from sugar beets,
Also, all phases of the growing of beets that prove detrimental to

the management of the refuge are to be documented, such as soil com-
paction and the rutting of refuge work roads,

The study this year was a repeat of the program carried out last

year. This was due to a misunderstanding with one of the permittee

farmers. This year the greatest percentage of sugar beets was to

be planted in the perimeter fields and one field in the center of

the refuge, The refuge share of the outlying fields was to be |
topped at the time of harvest, and left in the ground until the i
end of the goose hunting season at which time the beets were to be

lifted and dumped on the surface of the grounde This part of the

study was carried out correctly,

Our share of the beets in the center of the refuge, 10 acres, were

to remain undisturbed, The entire 94 acres of beets in this area

was topped at one time due to a misunderstanding with the permittee
farmer, Thus, we were unable to discover if geese would feed on
beets that were untouched by harvest operations once they had started
to feed in harvested beet fields,

The sequence of events this fall for sugar beet harvest operations
are as follows:

September 28, The first beets were harvested in the area, 1/2
to 3/ mile east of the refuge.

T
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September 29 and 30, Beets in the perimeter areas of the refuge
topped (Farm Units 5, 9A, 9B, 9C and 9F), They received no use
by geese,

October li = November 20, Greatest percent of beets on private
lands harvested in the surrounding area. No observed use by
geese,

November 5 = 12, Beets harvested in center of refuge (Farm

Unit 1B) located between Pools 1 and 2, Little goose use prior
to November 10, extensive use after this date.

November 15, Most of estimated 20,000 geese on the refuge were
concentrated in Farm Unit 1B,

VI. PUBLIC REIATIONS

A. Recreational Use,

The location and facilities offered at Shiawassee Refuge are becoming
known to more people each year. The demand to observe wildlife con=-
tinues to increase and the non-hunter use and the hunter use of the
area conflict. "What is a National Wildlife Refuge - define the word
refuge", we are often asked this question and it can be tough.

Spring auto tours and use of the nature trail were higher this year
than at any time in the past. Several of the local newspapers

printed articles on spring migrants, the weekend auto tours, and

the nature trail, This year on the auto tours, the public was allowed
to come and go at their own speed. The people were met at the main
gate by a staff member and given directions to the Pool 1 area, They
were allowed to continue into the refuge at their own speed but ‘
required to stay in the vehicle until they reached the pool. At this ‘
point they were met by another staff member and allowed to leave
their vehicles and look at the wildlife, In previous years, the auto
tours were run 10 cars at a time and not all who wanted to were able
to get in, The new method was a vast improvement.

Open House activities were held April 12-19 and included slide talks
at refuge headquarters and auto tours. The refuge was visited by
5,950 people during the week, If funds and manpower were available
the refuge could increase the non-hunter type of use 100 times what

it is at present, The entire staff was tied up during the open house,
the huge numbers of visitors requires constant observation to keep
them (the public) and their vehicles under controle The limited
public use facilities at Shiawassee make the people management problem
much larger than it should be,

The use of the nature trail continues to increase each year. This
year during a period of high water the entrance of the trail was under
two to five feet of water but people would wade across and walk the

_
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SHIAWASSEE NATIONAT, WILD".IFE REFUGE

OPBN HOUSE

The Shiawassee National Wildlife Refuge, administered by the 1
Bureau of Sport Fisheries and Wildlife, was established in 1953,
and is an example of the restoration of wildlife habitat. DPrimary
objectives of the refuge are to provide resting and feeding areas
for peak migration pepulations of 40,000 Canada geese and 100,000
ducks during spring and fall months, and to provide nesting habitat
for the annual production of 1,000 Canada geese and 4,000 ducks.
Other objectives are to provide habitat for migratory birds other ]
than waterfowl and resident wildlife species, and to provide for |
public recreatioa, when such public use does not conflict with the
primary wildlife objectives.

Of the 8,857 acres included within the Shiawassee National Wild-
life Refuge, croplands comprise nearly 3,000 acres and at the present
time there are 600 acres in managed marshes or pools. When the refuge
is fully developed there will be approximately 3,000 acres of crop-
lands, 3,000 acres of managed marshes and pools, and 3,000 acres of
woods and grasslands.

All refuge croplands are operated by local farmers under a
share-cropping arrangement, with the cooperating farmer receiving
two-thirds of the crop and the remaining one-third of the crov is
left in the field to furnish food for all wildlife species. The
refuge share of crops grown is generally taken in acrecages of corn,
wheat, bsrley, and buckwheat which are good wildlife food crops.

|
ilaintenance and improvement of waterfowl habitat on refuge lands
is accomplished through manipulation of water levels in the managed
marshes. uesting islands have been constructed in pool areas for use
by Canada gecsc and ducks. lLany of the islands are occupied by geese |
on their nests at the present time. |
|
|
\

On your tour of major portions of the Shiawassee National Wild-
lifec RHefuge today you will have the opportunity to see large concen-
trations of migrant Whistling swans, Canada geese, and most of the
common spccics of duckse Less easily observed native animals that
might be secen include decer, muskrats, red foxes, and beaver.

We suggest you take time to walk on our Wildlife Trails if you
have a leisurcly two hours to spend. Trail maps arc available at the
starting point of the trails, located at the end of Curtis Road, and
trails are marked with dircctional arrowse. |

Your participation in either the automebile tour, or by a walk
on the Wildlife Trails, should provide a positive answer to our theme
for this open housec, "Secn any wildlife lately™.
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trail even with "closed" signs up. Nearly 5,000 people walked the
trail this past year. The trail was closed October 1 because of the
hunting seasons and construction work in the area.

B, Refuge Visitors.,

Date Affiliation Purpose
Jan, 13 Pat Fritsz Saginaw News Sport Editor Feature article
13 Dan Dranden Saginaw News Feature Editor Feature article
30 Rick Bruggers Grad. Student Bowling Gr. U. Waterfowl studies
Mar. 18 A. Bartoszek Panhandle Eastern Pipeline easement
18 R. Thurman Panhandle Eastern Pipeline easement
18 R. Herrick Panhandle Eastern Pipeline easement
30 Marc Wesley WNEM-TV Announcer Feature film
30 Gene Little Miche, Sportsman TV Show Films
Aprs 9 D, D, Harptead Mich, State University Observe birds i
9 E, Everson Mich. State University Cbserve birds
9 Max Nortland Mich. State University Observe birds
9 C. Harrison Mich. State University Observe birds
10 Gene Little Mich, Sportsman TV Show Films ~ Swans
10 Howard Shelley Mich, Sportsman TV Show Films « Swans
12 Bill Banting Canadian Wildlife Service Swan study
12 Ray Schweinburg John Hopkins University Swan study
13 Howard Shelley Mich, Sportsman TV Show Film goose banding
June 8 James Monnie FWS, Refuges, Twin Cities Recreation
8 Ed Stevenson FWS, Engineer,Twin Cities Recreation
8 Marv Duncan FWS, Refuges, Twin Cities Recreation
22 Ralph Town FWS, Lake Andes, S, D. Visit
22 John Ellis FWS, Refuges, Twin Cities Biological studies
22 Dr, Wm, Green FWS, Winona, Minnesota Biological studies
2y Art Swirtz U, S. Attorney Visit
Auge 1 Harry Stiles FWS, Refuges, Washington Flood damage inspection
25 Dr. H. Prince M.S5.U.y Wildlife & Fisheries Wood duck studies

Oct. 11 ; ; A -
Kow, 7 Jerry Cummings FWS, Biologist, Region 3 Banding project

Octe 19 Hilda Bechtold Student Intern, FWS, R.O. Great Lakes study

\
21 Joe Ritchey WS, Eng., Twin Cities Flood damage inspection |
26 James Monnie FWS, Refuges, Twin Cities Observe hunting program |
26 John Ellis FWS, Refuges, Twin Cities Observe hunting program
Nov. b Earl Cumningham FWS, Biologist, Region L  Banding Project
5 A. O, Manke FWS, Ottawa Refuge, Ohio Observe hunting program
6 J. leonardson FWS, Seney Refuge, Mich. Green Trees Res.
Dec. 8 R. D. Young State Representative Tour
21 D, Beeler MDNR, Fire Officer Fire Plan

Periodic visitors included USGMA's Cross and Fuchs, Michigan Conservation
Officers John Harris and Harold Jerome, R.0O., Engineer John Ramsour, and
Cooperator farmers,

U P T—



C. Refuge Participation.
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l. Refuge Tours.

March

April

9 - Land Appraisers, Michigan Department of Natural
Resources, (Poma & Robinson = 13)

L - Midland Nature Club and Lansing Audubon Club.
(Frye & Bober - 150)

6 = Mackinaw Middle School 6th Grade., (Frye « 30)
6 = Alma College Biology Class, (Bober « 18)

7 =« Central Michigan University Orinothology Classe.
(Frye & Bober « 17)

9 = Munger School 3rd Grade, (Bober « 25)
9 = Chesaning School 3rd Grade., (Bober = 26)
10 - Jessie Loomis School 1st & 2nd Grades., (Bober « 5))

10 « Adult Activity Center = Mentally Retarded,
(Robinson = 18)

10 = Child Guidance Clinic. (Frye - 8)

13 = Cub Scouts. (Bober - 32)

13 « Furbringer School. (Bober « 50)

14 = Cub Scouts. (Bober - 25)

16 = Au Gres Garden Club, (Poma = 30)

17 - Handley School Sth Grade, (Poma w L5)

17 =~ Regina High School Sr, Biology Classe, (Poma =~ 18)

21 « Exchangettes Club, (Poma = 15)

23 - Jessie Loomis School 2nd Grade, (Bober « 52) f
23 « Mahar School 1lst, 2nd, 3rd Grades., (Bober & Frye 120)

24 = Trinity Lutheran School 7th & 8th Grades,
(Bober = 26)

27 « Trinity Lutheran School 3rd & Lth Grades,
(Poma = 25)
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April 28 « St, Helens School, (Bober « 78)

28 = Chesaning School, (Bober = 40)

28 = Saginaw Police Cadets, (Bober -~ 50)

29 = St, Michaels School, (Poma = 65)

29 = Albee School, (Poma = 32)

29 - Saginaw Police Cadets, (Bober & Poma « 50)
May 5 « Cub Scouts, (Bober = 12)

7 - Buna Vista Schools Lth, 5th, 6th Grades,
(Frye, Bober, Poma « 150)

19 « McBrite School 3rd Grade, (Bober = 50)
June i = Corunna School éth Grade 4H, (Poma, Bober = 128)
2+ Meetings.
Jamary 28 < Annual meeting "Michigan Natural Resources Council®
29 and Governor's Conference on Urban lLeisure at

Wayne State University, Detroit. (Frye)

February 10 = "Keep Michigan Beautiful®™, Saginaw County Chapter =
Luncheon Meeting. (Frye)

March 2-); » District Managers Meeting, Madison, Wisconsin., (Frye)

10 = Central Michigan University Biology Department
Head and Staff re: use of Gull Island for research
on Gulls., (Frye)

30 - 2Keep)Michigan Beautiful", Saginaw County Chapter,
Poma

April 19 =~ Michigan Canada Goose Ecology Seminar -~ Kellogg Bird
21 Sanctuary, Augusta. (Frye & Bober)

June 23 = With Michigan Department of Natural Resources re:
Goose hunting programs. (Frye, Bober, Ellis, Green)

July 1}, - State Farm Management Tour, (Rolf, Bober)

Periodically during the year Frye attended monthly meetings of the
Saginaw County Agriculture Council, Spaulding Township Park Com-
mission, and Frye continued to serve with the Spaulding Township
Volunteer Fire Department, Poma continued to serve as Assistant
Scoutmaster with his local troop.

_
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Slide Talks,

January 19

Mahar School PTA, (Frye = 39)

Boy Scouts Troop #L45 Family Night. (Frye - 78)

February 9
10 = Saginaw Woman's Club. (Frye = 35)
12 « Burt Cub Scouts Annual Banquet. (Frye = 235)

16 = University of Michigan Wildlife Students Seminar,
(Frye = L0)

18 « Michigan State University Wildlife Students
Seminar. (Frye - 30)

March 18 = Webber Jr, High Social Studies Classes.
(Frye = 2 talks = 62)

2l « Arthur Hill High School Biology Club. (Frye « 120)

31 = Laport Methodist Church, Father~Son Banquet.
(Frye = 110)

April 13 = Birch Run Boy Scouts Troop. (Bober - 2.;)

May 11 ~ Flint Boy Scouts Troop. (Bober - 38)
1}y = American Association of Retarded People « Saginaw.
(Frye - LL)
21 - Buna Vista High School Economics Class. (Poma - LO)

26

All Saints High School Conservation Classes
Bay City. (Frye & Bober - 112)

27 = St. Thomas School 3rd Grades. (Poma = 68)

July 28 « Central Michigan University Teachers Workshop.
(Frye = 30)

September 15 « Ducks Unlimited Banquet, Midland., (Frye - 180)

October 12 = Michigan State University Waterfowl Class.
(Frye - 36)

20 = Birch Run Lions Club, (Frye - 36)

November 12 = Saginaw Valley Community Woman's Club, (Frye « 86)

22
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December 3 - Freeland High School Biology €lass. (Bober -~ 18)

7 - Holy Cross Lutheran Church Men's Club, Saginaw,
(Frye = 38)

16 « Civitan Club, Saginaw. (Bober = 16)

19 ~ Rochester Boy Scout Troop. (Frye & Bober - 17)

ko Student Interviews.
John R. Frye and John Willbrecht, Refuge Manager at Seney Refuge,
conducted student interviews with college Juniors and Seniors,
They were at the University of Michigan February 17 and at Michigan
State University on February 18,
Se Radio and Televisione.
March 30 » WNEM-TV 6:00 P.M, News., Five minute color movie
of waterfowl concentrations on Shiawassee Refuge
and taped interview with Frye., Repeated on the
11 P.M. News,
April 7 =~ WNEM-TV 6:00 P.M. News, Five minute color movie
on color marking of Whistling Swans and taped
interview with Frye. Repeated on the Noon News
spot April 8).
April 8 w WNEM-TV 6:00 P.M. News, Five minute movie on
net trapping, swan marking and taped interview
with Frye.
April 13 = WNEM-TV 6:00 P.M. News, Five minute color movie
of swans and announcement of open house at Shiawassee
Refuge,
April 30 =~ WNEM-TV, "Michigan Outdoors" ten minute color movie
on spring migrants, goose banding, etc. at Shiawassee
Refuge,
D, Hunting.
1, Managed Goose Hunting,

Shiawassee Refuge had managed goose hunting in the outlying areas
of the refuge in 1970, Special regulations were established for
the Saginaw Goose Management Area again this year by the state of
Michigan. The management area contains the Shiawassee River State
Game Area, 50,000+ acres of private land, and the refuge, This
year there was half day hunting for geese (before noon) and the




normal bag limit of 2 Canada geese with a total of 5 geese, The
refuge had goose hunting only during the waterfowl season, Both
ducks and geese were fair game in the rest of the management area.

Applications were made available to interested hunters the second
week of August, The applications were sorted and filed as they
were received at the office. The applications were accepted as
long as they were postmarked on or before September 15, Eight
hundred twenty four wvalid reservations were made from the appli-
cations, out of a possible 1,150 reservations available. This
compares to 572 applications received last year.

The drawing was held on September 18, the 82l successful appli-
cations were validated and mailed out to 157 different cities and
towns in Michigan,

This is the second year the Bureau has had an agreement with the
Michigan Department of Natural Resources covering their operation
of the managed goose hunting on Bureau lands located west of the
Flint River and South of the Shiawassee River. The reasons for
the agreement are: the MDNR field office is closer to the areas,
access to the areas is across state land and from the refuge
hunter check station it is necessary to go through the city of
Saginaw to reach the area, The state administered the area under
the Bureau hunting regulaticn except the blinds were not reserved
and no fee was required, The state had a daily drawing for all
blinds in the area under it's control.

This year 15 new pit blinds were constructed, Along with the 25
wood upright blinds from last year a total of 4O blinds were avail~

able for the hunters. The entire LO blinds were hunted the first
week and only 25 thereafter, so that the areas not harvesting
geese could be rested,

General procedures for the daily operation of the hunt were un-
changed from the preceeding year. Hunters with valid reservations
were checked in up to one hour prior to legal shooting time., When
the hunter arrived at the check-in station he presented a valid
permit, paid his fee, drew for the blind, received directions %o
the blind and set forth for the hunt, Hunters without reservations
were assigned to unreserved blinds and no-show reserved blinds by J
luck of the draw on a first come first serve basis at 59 minutes
before legal shooting time,

There were only three days this year that all blinds were not filled.
On most days standby hunters were turned away. The standby hunters
were lining up some mornings at midnight or earlier to be first in
line, Due to the strike against General Motors there was an un-

usually high interest in goose hunting this year, There are several
GM plants in the area,

e i el
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SAGINAW COUNTY GOOSE MANAGEMENT AREA

The Shiawassee River State Game Area and Shiawassee National Wildlife Refuge
are located in the center of this '"Managed Waterfowl Area'" in north-central Saginaw
County. Seventeen thousand acres of public land dedicated to waterfowl management
provide a major resting and feeding area for ducks and geese. Agricultural crops
in both areas are being produced on a co-operative basis with local landowners.

Area includes that part.of Saginaw County enclosed by M-13 on the east; M-46
on the north; M-47 on the west; and Fergus, Bueche, and Verne Roads on the south.
All private lands within these boundaries have the same hunting restrictions as
public lands.

During the period from 1964-66, this area was closed to goose hunting to give
the resident goose flock a chance to get established. Duck hunting was allowed
inside the State Game Area.

""Managed Hunting Units'" on both State and Federal Lands have been in operation
since starting in 1967. Number of hunters, noon closing, and closed areas will
restrict pressure on resident goose population and also assure quality hunting for
permit holders in 'Managed Hunting Units.'" All hunters must have current Michigan
small game license and duck stamp. Hunters interested in applying for permits
should contact or write to the following statiomns:

SHIAWASSEE NATIONAL WILDLIFE REFUGE

Refuge Headquarters are 6 miles south of the city of Saginaw, one half mile
west of Michigan Highway 13 at Intersection of Mower and Curtis Roads. For further
information, contact: Refuge Manager, Shiawassee National Wildlife Refuge, 6975
Mower Road, Saginaw, Michigan 48601, Phone: 793-2340, Ext. 431 in Saginaw.

Plans call for pre-registration for blind hunting on refuge managed areas, and
successful applicants notified by mail that a blind will be available on date they
applied for. No duck hunting allowed on refuge. Parties of two or three may apply
for permits. A daily fee of $2.00 per hunter will be charged.

SHIAWASSEE RIVER STATE GAME AREA

Headquarters is located in town of St. Charles just north of Bad River Bridg
Personnel at station will answer questions pertaining to '"Managed Hunting Unit."
For further information, contact: Biologist In Charge, Shiawassee River State Game
Area, 225 E. Spruce Street, St. Charles, Michigan. Phone: St. Charles 517-865-
2041,

The State will hold a drawing each morning at 5:00 a.m. in October and 5:30
a.m. in November at St. Charles with all parties present at that hour having an
equal chance to secure a permit for morning duck and goose hunting. A similar
drawing will be held at 11:00 a.m. to determine afternoon duck hunting positions.
There will be no charge for permits on state land. During the open waterfowl
season, it shall be unlawful to enter the '"Managed Hunting Unit" without a permit.
Other parts of State Game Area are open to hunting without permits.

SAGINAW COUNTY GOOSE MANAGEMENT AREA - SPECIAL RESTRICTIONS

1. Daily & possession limit of two Canada geese per hunter.

2. Noon closing for geese within goose management area. This
includes all private land.

3. Goose hunting closes on November 14 within Goose Management Area.
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SHIAWASSEE NATIONAL WILDLIFE REFUGE

Hunting Areas under State Administration

-REGULATIONS -

l. NO DUCK HUNTING. GOOSE HUNTING INA.M. ONLY.

2. DAILY ¢ POSSESSION LIMIT OF ONE_CANADA GOOSE PER HUNTER.
3. ONLY PARTIES OF TWO ARE ELIGIBLE FOR PERMITS.

4. DAILY FEE OF $ 2.00 PER HUNTER.

5. SHOTGUN SIZE LIMITED Td 16 GA. OR LARGEK.
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A total of 2,696 people hunted during the goose season which
ran from October 1 through November 1. One thousand four
hundred and fifty four or 53.9% of the hunters had reservations
while 1,242 were standby hunters.

There were six pits and four blinds operated by the state on

Bureau lands. Five hundred twenty two people hunted these blinds
and harvested a total of 13l geese, Last year only 192 hunters
used these areas when the state charged a fee for the Bureau, The
state does not charge for hunting state lands. There was over a
100% increase in the number of hunters on the Bureau land the

state manages this year compared to last year, with the major change
being no fee charged,

A total of 866 geese weret aken by 3,218 hunters at Shiawassee
Refuge this fall. Seven hundred thirty two geese were harvested
from the blinds assigned at refuge headquarters and 13l from the
blinds ran by the state on Bureau lands. A total of 16,227 man
hours were expended by hunters in the managed goose hunt this
yeare.

There were 26 geese taken that were identified as locals. These
included 2 hatched in 1965, 2 in 1966, 2 in 1967, 3 in 1968, 1 in
1969 and 1€ in 1970,

The age and sex of the geese harvested at the refuge are as follows:

H M 245 TOTAL M 373
HY F 223 F 35)
AHY M 128 HY )68
AHY F 131 AHY 259

to give a ratio of 1 female : 1,05 male and 1 adult : 1,81 immature,
The overall hunter success ratio was 27%, which compares to 13%
last year. The hunters were very happy with the program and many
returned to hunt as standbys several times during the season,

Deer Hunting.

The Michigan firearms deer season was from November 15 through
November 30. Shotguns or muzzle loaders are the only legal fire-
arms in this section of the state, Slightly over half the refuge
was open to deer hunting with gun. An estimated 3,697 hunters
hunted the }4,800 acres open on the refuge. A legal kill of 4O

and an illegal kill of 25 deer was made. The illegal kill over the
last three years has been 50% the legal kill,
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The entire refuge was open to bow and arrow hunting during the
month of December., The month was divided into three periods,

two of which were permit periods. December 1 - 7 and 8 -« 15 hunters
were required to have permits, 16 ~ 31 the entire refuge was open
to all bow hunters. There were 500 permits available for each of
the two permit periods.

Notice was released to all newspapers in the southern part of the
state during the last week of August, and a follow-up notice sent
out the second week of October, The notices explained the proced-
ures to follow in applying for a permit. The hunter was to mail
a self-addressed post card to the refuge with the permit periocd
and his bow license number in the upper right hand corner of the
message side of the carde The envelope containing the cards had
to be postmarked by October 31, or earlier, to be eligible for
the drawing, One thousand one hundred cards were correctly sub-
mitted for the period December 1 = 7, The drawing was held and
500 cards drawn and all cards were returned to the sender, The
second period 8 ~ 15 was under applied for and all applicants
were issued permits. There were probably over L,000 total appli-
cations submitted with 60% being too late or incorrectly filled
out, Several of the newspapers held our news releases until
November and then printed the information leaving all reference
to the cut-off date for applying out of their articles,

By issuing permits the number of hunters was effectively controlled
but the quality of hunters leaves much to be desired, This year
the feeling was that by requiring the bow license number to be on
the permit application we might get only true bow hunters applying.
As in the past, there still seems to be more hunters with bows

than bow hunters, Maybe the "great american sportsman® is dead

and gone, or was he only a myth?

People using bows managed to spear 4O deer during the month of
December. The entire refuge staff feels that bow hunting is a

poor way of killing any animal and if this geason was done away
with nobody here would miss ite. Deer hunters as a class seem to

be more rude and demanding than any other type of hunter, The

deer hunter will believe any story that might explain his failure
to bag a deer as long as it lays the blame on someone else, The
refuge staff has been accused of shipping deer off the refuge

after dark in trucks, of sawing the antlers off bucks so they would ‘
become anterless deer and of hiding the deer in some secret place ]
so the hunters couldn't find them.

All in all the staff was happy to see the new year start, after
three months of hunting on the refuge it is nice to do other work
besides watching the hunters. The best part of the new year is
the end of the work day, you get to go home,
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GENERAL REGULATIONS
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Public hunting for deer only, in accordance with State Deer Hunting Regulations,

authorized only on areas designated Public Hunting Area, by signs, during the
firearms season, November 15 ~ 30.

All refuge lands open to bow and arrow hunting for deer during the late season,

December 1 - 31, only. Special permit required for bow and arrow hunting during
the period December 1 - 15, No permit required from December 16 - 31,

All hunters must exhibit their hunting license, deer tag, game, and vehicle
contents to Federal and State Officers upon request,
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E. Violations.

Snowmobiles in the winter and motorcyclists in the summer are a
continuing problem with no solution in sight. When you are able
to catch someone in the act of trespassing the next problem is
getting prosecution in Federal Court. So far prosecution has been
one of the biggest problems,

Someone, party or parties unknown, broke into the headquarters building
on August 30, 1970. We lucked out in that the only thing taken was

the spare tire and wheel from the station wagon. The thief(s) passed
up such things as typewriters, cameras, adding machines, etc,

The following cases were tried in State Courts At the present time
17 cases from this year and 8 cases from 1969 are still pending in
Federal Court,.

Name Violation Court Action

Teboe, Re He Hunting on refuge $10,00 Fine «» $21,00 Costs
Schmidt, R. A, Hunting on refuge $10.,00 Fine « $20,00 Costs
Murawski, G. W Hunting on refuge $10,00 Fine = $20,00 Costs |
Pulaski, Be G. Trespass with snowmobile § 9,00 Fine « § 6,00 Costs

Fo Safetye

Monthly safety meetings were held during the year with members of the
staff presenting the programs as follows:

January 5 = Review 1969 safety program, winter driving. (Frye)

February 2 ~ Electrical power tools, use of vehicle safety belts,.
(Poma )

February 27 - Safe driving under adverse conditions, film, (Robinson)

March 30 « Safe boating, (Shelley)

May 1 - Safety after the Safety Meeting. (Blazo) ;
June S « Safety and power mowers. (Robinson) |
July 7 = Axe and saw safety, (Gillmore)

August 3 ~ Treatment for shock, heat stroke and heat exhaustion.
(Rolf)

The station safety record had reached 349 days when heavy equipment
operator Larry Blazo injured himself on May 11, Larry was removing
a sapling from under the blade of the D-8 dozer when a blood vessel
in his bicep broke, His arm turned a bright greenish purple color
and the doctor told him to stay in bed for three or four days. As
of the end of the year the new safety record was 209 days.

_
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VII. OTHER ITEMS
Personnel,

Gaylord J. Bober entered on duty as Refuge Manager, Trainee, on
February 2L, 1970, Gaylord is a graduate of Michigan State Univer-
sity with a degree in Wildlife Management, and came to Shiawassee
following completion of his military obligation. He was a 1lst
Lieutenent in the U. S. Army and for two years served as Fish and
Wildlife Manager at Fort Carson, Colorado.

Louis D. Robinson, Biological Technician, was promoted from GS=6 to
GS-7, with increased law enforcement responsibilities, effective
February 8, 1970, Louie was not satisfied with his new position

and eventually resigned from Govermment Service, effective December
18, 1970, In his 16 years service with the Bureau, all at Shiawassee
Refuge, Robinson progressed from a temporary position as heavy equip-
ment operator, to heavy duty mechanic, to Biological Technician.

Much of the progress of the refuge programs during these years was

a direct result of Louie's enthusiasm, initiative, and interest in
seeing the job well done, He has accepted a newly established position
as Chief of Police for Bridgeport Township,

Sam Poma, Refuge Clerk, completed 20 years of Government Service on
Cctober 17, 1970, and was presented his 20 year pin, Sam has served
as the first and only refuge clerk at Shiawassee, and is the last of
the original staff,

Lott Rolf, a graduate of Arkansas F & M College, worked at Shiawassee
this summer under an appointment as Soil Conservation Aid, GS-5,
until he was drafted in September,

During the summer four minority high school students, from the Neighbor-
hood Job Corps worked on the refuge., They proved to be very benificial

to the program, with the only drawback being that they required constant
supervision,

Photographs.

All photos were taken with refuge equipment and processed in the office
bathroom,

Credits.

The entire report was prepared by Gaylord J. Bober, Refuge Manager,
Trainee, as part of his training. Typing and assembly was by Refuge
Clerk Sam Poma,
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70-2 & 3; 01-22-70; JRF

Removal of merchantable timber from
Pool 3. Portable mill cut pallet
materials and larger logs stacked to
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70-73 OL4-03-70; JRF

Modified paper towel dispenser to
supply trail maps.




7063 0L-03-70; JRF

New trail signs were installed to
direct flow of foot traffic.

70-53; OL4~-30-70; JRF

Barricades were necessary to confine
public use to the designated public
use arease




70-32; OL-15-70; JRF

"Little Theatre" was set up in the A {
refuge shop for open house activitiess |

70-583 05-05-70; JRF

Small picnic area established along
the wildlife trail to provide a rest
stope Pit toilet added at site later.




70-3L & 35; OL4-23-70; JRF

Cne of many elementary school groups
that visited the refuge. A short pep
talk was followed by a walk to observe
Conservation in Actione.




70-9 & 113 Oh-11-703 GJB

Birch Run B Scout Troop spent one
Saturday picking up litter along one
mile of Evon Roade.




70-233 04-13-70; JRF

Migrant geese put on their usual

¥+ | show during the spring migration.




70-1l; OL-13-70; JRF

Flooded croplands in Farm Unit 2A
were attractive to Whistling Swanse.

70=69; 05-26-70; JRF

The only Osprey observed on the
refuge during 1970.
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53 04~30-703; JRF
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This goose nested just off the nature
trail in the Pool 3 area.

70-823; 06=18=70; JRF

Drive-trapping of goslings was
successful in Pool 1B,




70=66; 05-16-70; JRF

Goose broods were commonly observed.
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70-L6; OL-24=70; JRF

Coots in Pool 2.
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70-1013 10-19-703 JRF

This goose wWas found with a neck band
from a 6-pack of beverage canse The ‘
plastic had to be cut off the goosEe \ \

|

70-1033 10-19-705 JRF

Miss Hilde Bechtold, atudent-Intern
working out of R.0e, was given the
opportunity to assist in goose bandinge




70-7h & 805 0523-70; 05-27-70; JRF

Before and after modification to the
equipment building at headquarters for
use as hunter check station.




70-87; 07-20-70; JRF

Refuge manpower and equipment was used
for some of the flood damage repair
worke.

B 5 70-91; 08-03-70; JRF
g

NYC labor was put to many uses -
Painting hunter check station floor.




70-56; O4-30-70; JRF

Pool 3, when inundated by flood waters,
furnishes excellent wood duck habitat.

70493 O4-27-70; JRF

The massive log jam in the Spaulding
Drain was by-passed by excavation of
a new channel.
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70-40; OL4-2L~70; JRF

The east dike of Pool 1B was lowered
and widened as part of flood damage
repair work.

70=8l;3 07=19=703; JRF

An excellent stand of Ladino clover
was established on the Pool 3 dikes.




70=963; 10-18-70; JRF

Each morning cheerful goose hunters
lined up for a chance to draw Blind
No. 1, from which 86 geese were taken.




3-1750
Form NR-1
(Rev. March 1953)

REFUGE vhiawassee

WATERFOWL

dardl > 19 20,

- (1)
“@pecies

Week

preriod

130 1_1113-11

\2)
of reporting

: 1/ on

: 2/&—’5’4 y 8

e ea

1521

U AB
2/23-28 a/i-7

Svans:

L Whistling
. “Tyumpeter
Geesse:

* .Canada

- +Cackling
:vBrant

Pintail
Green-winged teal
Blue-winged teal
Cinnaemon teal
Shoveler

Wood

Redhead
Ring-necked
Canvasback
Scaup

Goldeneye
Buffiehead
Ruddy

Other

Coot:

L /2. 31 : 211-61

12 1200

Int. Dup. Sec., Wash., D.C. 3794k




3-1750a
Cont. NR-1
(Rev. March 1953)

WATERFOWL

(Tontinuation cheet)

REFUGE __ Shiawasses MONTHS OF __ Jgpuary TO __ April , 1910
: (2) : (3) (L)
: Weeks of reporting period : Estimated Production
(1) : : : 3 : 3 : : : waterfowl  :Broods: Estimated
Species T s 12 « 18 : 1k i5n 16 : 37 ¢« 18 days use : seen : total
Swans: - :
" Whistling 1 3L 12,000 13,500 1k 000 | _J..mnr i B Vi 13,290
Trumpeter .
Geese: .
Canada 20,000 125,000 |3C,000 130,000 201 1,000 1,841, 68y
Cackling N
Brant
White-fronted
Snow 3 3 4l 10
Blue 3 L% 19 213
Other
Ducks:
Mallard _Lig0 4§30 1 5,000 {5,990 2,§QQ & ¥ 200 157,599
Black 1Lo 150 | 1,000 {1, 1,250 | 1,2 0 36,630
Gadwall
Baldpate 50 S0 25 €175
Pintail 30 30 300 | 300 [6,000 [ L,000 1,00 21,624
Green-winged teal _20 20 159 2,590
Blue-winged teal 20 i 300 500 1,150
Cinnamon teal !
Shoveler 30 P %g—-m 1,960
Wood Z ) 20 20 E"q? [Re3) 3,130
Redhead 2 | &5 4] 1,080h
Ring-necked pd 103 &5 I [ [ 1,53
Canvasback 2 | 100 12 4 1,751
Scaup 150 105 25 " 100 1115
Coldeneye o[ S0 10 630
Bufflehead L5 L5 DL "D
Ruddy 5} 126~
Other(C. fierganser) ¢ ) L HJ %2 0 10 i 1280
Coots:
2 2 2 p 50 2000 303 2300 6,043
over)




(3)

()

(5)
(6)
(7)

Reporting Period:

Estimated Waterfowl
Days Use:

Production:
Total Days Use:

Peak Number:

thal Production:

1953

(5) (6) (7)
Total Days Use : Peak Number : Total Production SUMMARY

Swans 3,25 : L 000 : Principal feeding areas Papsy Grital. 2. & £

Geese 1,242,227 32,000 ¢

Ducks 300,585 c b T J R Principal nesting areas Ppals 1 and?

Coots Gl 290

Reported by Iefuse Persennsl
INSTRUCTIONS (See Secs. 7531 through 7534, Wildlife Refuges Field Manual)

(1) Species: In addition to the birds 1listed on form, other species occurring on refuge during the
reporting period should be added in appropriate spaces. Special attention should be
given to those species of local and national significance.

(2) WVeeks of

Estimated average refuge populations.

Average weekly populations x number of days present for each species,
Estimated number of young produced based on observations and actual counts on repre-

sentative breeding areas. Brood counts should be made on two or more areas aggregating
10% of the breeding habitat. Estimates having no basis in fact should be omitted.

A summary of data recorded under (3).

Maximum number of waterfowl presehtron refuge during any census of reporting period.

A summary of data recorded under (L4).

Interior Duplicating Section, Washington, D. C.




3-1751
Form NR-1A

MIGRATORY BIRDS

(Nov. 1945) o (other than waterfowl)
Refuge..... —bisuassce Months of  deouary to.. April 108 70
(1) (2) (3) | (4) (5) (6)
Species First Seen Peak Numbers Last Seen Production Total
Number {Total # | Total Estimated
Common Name Number Date Number Date Number Date [Colonies' Nests . Young Number
I. Water and Marsh Birds: '
Great 3lue Heron 2 3/18 30 L/30 | 30
$reen Horon s L/27 10 L/30 | 10
Aworican Bittern 1 /2l 5 L/30 5
Pied-bllled Grebe 11 w1 50 L/30 50
Zared Grebe 1 11 1 /1L 1
wilson's Snipe 1 /7 1 W7 ‘ 1
Comrson GCallinule 1 /26 20 ! L/30 20
i I
i
II. Shorebirds. Gulls and
Terns:
Killdeer 1 Wb 20 /30 | 20
lesser Yellowlegs 2 Wit 20 W/23 20
tiing-billad Oull 50 2/27 100 4/30 | 190

(over)




(1) (2) (3) (4) (5) l (6).

III. Doves and Pigeons:
‘ Mourning dove
White-winged dove ninter resident 200

IV. Predaceous Birds:
Golden eagle

Duck hawk
Horned owl
Magpie esident species 10
Raven
Crow
: 50 2/eh 300 3/31 300
Fed-tailec hasc 1 2/t 10 L/30 Jm
Am, Ho.-iegzed Hawk Jdioter fasidant 10 Hfarch 10
¥arsh Hewk 1 2/2 10 /30 ;O
Turkey Vulture A LAk 20 0 20
- !

Reported by

=) w5k

INSTRUCTIONS
(1) Species: Use the correct names as found in the A.0.U. Checklist, 1931 Edition, and list group in A.0.U.
order. Avoid general terms as "seagull", "tern", etc. In addition to the birds listed on
form, other species occurring on refuge during the reporting period should be added in appro-
priate spaces. Special attention should be given to those species of local and National
significance. Groups: I. Water and Marsh Birds (Gaviiformes to Ciconiiformes and Gruiiformes)
II. Shorebirds. Gulls and Terns (Charadriiformes)
III. Doves and Pigeons (Columbiformes)
IV. Predaceous Birds (Falconiformes, Strigiformes and predaceous
Passeriformes)
(2) First Seen: The first refuge record for the species for the season concerned.

(3) Peak Numbers: The greatest number of the species present in a limited interval of time.

(4; Last Seen: The last refuge record for the species during the season concerned.
(S) Production: Estimated number of young produced based on observations and actual counts.
(@)-7Total: Estimated total nu >r of the species using the ref > during the period concerned.

INT.-DUP. SEC., WaSH., D.C, 59312




3-1752
Form NR-2 UPLAND GAME BIRDS
(April 1946) -
Refuge__ “hlawassee Months of JaBuary to _ Aprdd , 1970
(1) (2) Yéir)zg oA (5) (6) (7)
Species Density Pt Ratio Removals Total Remarks
<8 . | 5 |Estimated
Acres |h ut|d éo &-d| H| number Pertinent information not
Cover types, total| per |2 Swla E il Nl e using specifioally requested,
Common Name acreage of habitat| Bird 2 hEla 8 Percentage é gelon Refuge List introductions here.
Ring-peckod Croplanis, bottom- 000 10 Only rarely observs:d:
Pheasant lani hardwoods %

wstl = d,mo &Co




INSTRUCTIONS

Form NR-2 - UPLAND GAME BIRDS,#*

(1) SPECIES: Use correct common name,

(2) DENSITY: Applies particularly to those species considered in removal programs (public

hunts, etc.). Detailed data may be omitted for species occurring in limited

numbers, Density to be expressed in acres per animal by cover types. This
information is to be prefaced by a statement from the refuge manager as to the
number of acres in each cover type found on the refuge; once submitted, this
information need not be repeated except as significant changes occur in the area
of cover types. Cover types should be detailed enough to furnish the desired
information but not so much as to obscure the general picture, Examples: spruce
swamp, upland hardwoods, reverting agriculture land, bottomland hardwoods, short
grass prairie, etc, Standard type symbols listed in Wildlife Management Series
Nc. 7 should be used where possible. Figures submitted should be based on actual
observations and counts on representative sample areas. Survey method used and
size of sample area or areas should be indicated under Remarks.

(3) YOUNG PRODUCED: Estimated number of young produced, based upon observations and actual counts
in representative breeding habitat.

{4) SEX RATIO: This column applies primarily to wild turkey, pheasants, etc., Include data on
other species if available,

(5) REMOVALS: Indicate total number in each category removed during the report period.

(6) TOTAL: Estimated total number using the refuge during the report period. This may

include resident birds plus those migrating into the refuge during certain seasons.

(7) REMARKS: Indicate method used to determine population and area covered in survey., Also
include other pertinent information not specifically requested,

#* Only columns applicable to the period covered should be used.

17059




3~1754 SMALL MAMMALS

Form NR-4
(June 1945) Refuge  shiaswassee Year ending April 30, j:70
(1) (2) (3) (4) (5)
‘ Species Density Removals Disposition of Furs
P ' - Total
- Share Trapping 2 ['g
. y 2l Popula-
wi w8~y 2, ] SZEL R ‘
Cover Types & Total | Acres | « o 3 Ala T | '3 - A @K o tion
Per ‘g’ A b - ;.fé Permit ‘§3= g: 49 o o+
Comnon Name Acreage of Habitat Animal| g € S (& S| S @ |& @ | Number 8 les (8218 |28
sottonteil fabbiit {8,000 ac. €roplands, Unktown
bottomland hardvoods,
fox Squirrel ? ¥ " Unknowr
ved Squirrel . E: Y Unknown
Jppogsun " ¥ . 13 30
iaccoon » 6 L 9119 <0
stripec Skunk . ;S ¢ 5 ‘ 10
iogdchuck . ¥ 8 12 50
ied Fox . ¢ : 33 20
fuskrat 1,000 se. Cattail 1< T-9837 | 127 &8s 3,900
march, rivers, ead 719 T-3936 | 551 | 368
drainage ditchas 265 T-9932 1 159 | 10&
Jcaver n % . 1 2 T-9938 59
fink ;. 5 2 inknown
Lasal " ] " Uﬂkm
¢ List removals by Predator Animal Hunter

REMARKS:

Reported by defuge Persompel === ===~




INSTRUCTIONS

Form NR-Y4 - SMALL MAMMALS (Include data on all specles of importance in the management program; 1. e.,
muskrats, beaver, coon, mink, coyote. Data on small rodents may be omitted except for
estimated total population of each species considered in control operations.)

(1)

(2)

(3)

(1)

(5)

SPECIES:

DENSITY:

REMOVALS:

DISPOSITION OF ¥UR:

TOTAL POPULATION:

REMARKS:

Use correct common name. Example: Striped skunk, spotted skunk, short-
tailed weasel, gray squirrel, fox squirrel, vhite-tailed jackraddit, etc.
(Accepted common names in current use are found in the "Field Book of North
American Mammals" by H. E. Anthony and the "Manual of the Vertebrate Animals
of the Northeastern United States" by David Starr Jordan.)

Applies particularly to those species considered in removal programs.
Detailed data may be omitted for species occurring in limited numbers.
Density to be expressed in acres per animal by cover types. This informa-
tion 1s to be prefaced by a statement from the refuge manager as to the
number of acres in each cover type found on the refuge; once submitted,

this information need not be repeated except as significant changes occur in
the area of cover types. Cover types should be detailed enough to furnish
the desired information but not so much as to obscure the general picture.
Examples: spruce swamp, upland hardwoods, reverting agriculture land, bottom
land hardwoods, short grass prairie, etc. Standard type symdols listed in
Wildlife Management Series No. 7 should be used where possidle. Figures sub-
mitted should be based on actual observations and counts on representative
sample areas. Survey method used and size of sample area or areas should be
indicated under Remarks.

Indicate the total number under each category removed since April 30 of the
previous year, including any taken on the refuge by Service Predatory Animal
Hunter. Also show any removals not falling under headingslisted.

On ghare-trapped furs list the permit number, trapper's share, and refuge share.
Indicate the number of pelts shipped to market, including furs taken by Service
personnel. Total number of pelts of each species destroyed because of unprime-
ness or damaged condition, and furs donated to institutions or other agencies
should be shown in the column provided.

Estimated total population of each species reported on as of April 30.

Indicate inventory method(s) used, size of sample area(s), introductions, and
any other pertinent information not specifically requested.

32215




8-1570

w7

REFUGE GRAIN REPORT

Refuge Shiawessee Months of .. January through __April . 195,70
1) 2) 3) “) (5) (6) €0 8
ONDERND Pl GRAIN DisPoSEDp OF O PRroPOSED OR SUITABLE USk
VARrIETY * BEGINNING DuriNg ToraL END oF
oF PERI1OD Perrop Transferred Seeded Fed Total Periop Seed Feed Surplus
Shelled corn 1,3L0 - 1,340 250 . 200 150 890 890

(8) Indicate shipping or collection points

(9) Grain is stored at 18fuge socondary beadquarters granary

(10) Remarks

*See instructions on back.




NR-8a

REFUGE GRAIN REPORT

This report should cover all grain on hand, received, or disposed of, during the period covered by
this narrative report.

Report all grain in bushels. For the purpose of this report the following approximate weights of
grain shall be considered equivalent to a bushel: Corn (shelled)—55 Ib., corn (ear)—70 lb., wheat—
60 lb., barley—50 lb., rye—55 1b., oats—30 1b., soy beans—60 lb., millet—50 1b., cowpeas—60 1b., and
mixed—50 Ib. In computing volume of granaries, multiply the cubic contents (cu. ft.) by 0.8 bushels.

(1) List each type of grain separately and specifically, as flint corn, yellow dent corn, square deal
hybrid corn, garnet wheat, red May wheat, durum wheat, spring wheat, proso millet, combine
milo, new era cowpeas, mikado soy beans, etc. Mere listing as corn, wheat, and soybeans
will not suffice, as specific details are necessary in considering transfer of seed supplies to
other refuges. Include only domestic grains; aquatic and other seeds will be listed on NR-9.

(8) Report all grain received during period from all sources, such as transfer, share cropping, or
harvest from food patches.

(4) A total of columns 2 and 3.
(6) Column 4 less column 5.

(7) This is a proposed break-down by varieties of grain listed in column 6. Indicate if grain is
suitable for seeding new crops.

(8) Nearest railroad station for shipping and receiving.
(9) Where stored on refuge: “Headquarters granary,” etc.

(10) Indicate here the source of grain shipped in, destination of grain transferred, data on con-
dition of grain, unusual uses proposed.

INT.-DUP. SEC., WASH., D.C. 17065
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3-1750

" Form NR-1

(Rev. March 1953)

REFUGE Shiswassee

WATERFOWL

MONTHS OF __ May TO August

, 1970

(1)
Species

Weeks

ol i

(<)
reportiang

phelx el d

Swans:
Whistling
Trumpeter

Geese:
Canada
Cackling
Brant
White-fronted
Snow
Blue
Other

Ducks:
Mallard
Black
Gadwall
Baldpate
Pintail
Green-winged teal
Blue-winged teal
Cinnamon teal
Shoveler
Wood
Redhead
Ring-necked
Canvasback
Scaup
Goldeneye
Bufflehead
Ruddy
Other

Coot:

_sz1izzz_;jadgggg_j_gz:i§6/5:‘6/7§i3 : 6120 : 6/2f27 6/BIN :1/53ii

2

1,00 | 1,300 | 1,300

2,300 | 1,300

1,00

| L ad

S

88

)

4%

g 8

Sy 8

%E 9 | | BB

# g | |

—400

Blo| 8ol

g

Int. Dup. Sec., Wash., D.C. 3794k

900

43




3-1750a

Cont., NR-1
(Rev. March 1953) WATERFOWL
(Tontinuation cheet)
REFUGE Shiawassee MONTHS OF May TO __ Mmgust , 1970
: (2) 1 (3) : (&)
. Weeks 0of reporting period ¢ Estimated :  Production
(1) : 2 ] :8/8 : 9718 :1%3: : ~ : waterfowl  :Broods: Estimated
Species :12/18 :19/28 . m!ﬁ : 9@ : 1 %’% : days use : geen : total
Swans: ’ 4
Whistling . ; 108
Trumpeter -
Geese: 1. 11l ! ) ] _
Canada 900 900 | 2,300 |1,500 | 1,500 |1,500 (1,500] 1,500 158,900 5 n2
Cackling
Brant
White~fronted
Snow
Blue a
Other
Ducks: i
Mallard 2,000 | 3,000 | 5,000 (7,000 | 8,000 (9,000 10,004 10,000 518,000 15 | 150
Black — X0 | X0 00| SO0 GO0 0] T SR A0U p | 10
Gadwall
Baldpate
Pintail :
CGreen-winged teal 0 P pit) oo 0T 10U 3,00
Blue-winged teal TS0 SO0 [ 50U | 500 | 1,000 [L,000 | Lo LU0 YT
Cinnamon teal
Shoveler t2 Ly ~ Y0
Wood 100 B0 T HS0 T S00 T SO0 SO0 SO0 S0 35,800 | W X0
Redhead ' ' -
Ring-necked
Canvasback .
Scaup T8
Goldeneye ‘
Bufflehead 7 .
Ruddy I,050
Other ] :
Coots:

300 $00 | 500 | 500 | 500 | 500 | 500 | 500 47,600 2 | 200

over)




(5) (6) (7)
Total Days Use : Peak Number : Total Production SUMMARY
Swans 1085 - - Principal feeding areas Fools JA, 1B, Pool 2, sad
Ceese __ N8990 1 __ 2,800 n2 _Farn Gnits Qa.db, lo
Ducks 710,12 ; 12,200 ; 260 Principal nesting areas
Coots 117600 : SO0 : 200 Focls 1A, 1B, a2 2

Reported by Refuge Persoanel

TNSTRUCTIONS (See Sees. 7531 through 7534, Wildlife Refuges Field Manual)
(1) sSpecies: In addition to the birds listed on form, other species occurring on refuge during the

reporting period should be added in appropriate spaces. Special attention should be
given to those species of local and national significance.

(2) WVeeks of
Reporting Period: Estimated average refuge populations.

(3) Estimated Waterfowl
Days Use: Average weekly populations x number of days present for each species.

(4) Production: Estimated number of young produced based on observations and actual counts on repre-

sentative breeding areas. Brood counts should be made on two or more areas aggregating
10% of the breeding habitat. Estimates having no basis in fact should be omitted.

(5) Total Days Use: A summery of data recorded under (3).

(6) Peak Number: Maximum number of waterfowl present'on refuge during any census of reporting period.

(7) Total Production: A summary of data recorded under (4).

Interior Duplicating Section, Washington, D. C.
1953




3-1751

Form NR-1A MIGRATORY BIRDS
(Nov. 1945) (other than waterfowl
Refuge . Shiawassee =~ " Months of...... "'%’ .................. to. Meuat 1951
(1) (2) (3) (4) (5) (6)
Species First Seen Peak Numbers Last Seen Production Total
Number {Total # | Total Estimated
Common Name Number Date Number Date Number Date |Colonies' Nests . Young Number
l

I. Water and Marsh Birds: 1 l
Piod-billed Grebe 10 August 10
Great Elue Heron 100 fMagust 100
Oreen Heron 20 Mmgust 20
Cormon Egret 1 |1 duly 6 |2 Sept. 6
Mmericen Bittesm 10 August 10
Black Crowned Hight '

Heson S0 | August S0

Sora Rail 10 August t 10
Comon Gallimle 20 Mogust 20

IT. Shorebirds, Gulls and

Terns:
Killdeer 50 Auigust S0
Oreater Yellowlegs 30 Mgust 3
Lesser Yellowlags 3 gust 3
Ring-billsd Oull 100 Magust 100
Cozmon Tern Lo July 40
Black Tearn 60 July 60
i

(over)




(1) (2) (3) (4) (5) | (6)
III. Doves and Pigeons:
Mourning dove .
White-winged dove 250 Mgust ) 250
IV. Predaceous Birds:
Golden eagle
Duck hawk
Horned owl Head flant
Magpie
Raven
Crow
Lo Angust Lo
Pald Fa;le 2 Mgust 2
Reported by... Sefuge Perwcnnel: -
INSTRUCTIONS
(1) Species: Use the correct names as found in the A.0.U. Checklist, 1931 Edition, and list group in A.0.U.
order. Avoid general terms as "seagull", "tern", etc. In addition to the birds listed on
form, other species occurring on refuge during the reporting period should be added in appro-
priate spaces. Special attention should be given to those species of local and National
significance. Groups: I. Water and Marsh Birds (Gaviiformes to Ciconiiformes and Gruiiformes)
II. Shorebirds. Gulls and Terns (Charadriiformes)
III. Doves and Pigeons (Columbiformes)
IV. Predaceous Birds (Falconiformes, Strigiformes and predaceous
Passeriformes)
{2) First Seen: The first refuge record for the species for the season concerned.

(3) Peak Numbers: The greatest number of the species present in a limited interval of time.

(4; Last Seen: The last refuge record for the species during the season concerned.
(S5) Production: Estimated number of young produced based on observations and actual counts.
(6) Total: Estimated total nu .r of the species using the ref : during the period concerned.

| INT.-DUP. SEC.., WASH., D.C. 59317




3-175( UNITED STATES

Form NR-1B ok DEPARTMENT OF THE INTERICR

(Rev. Nov. 19%7) - FISH AND WILDLIFE SERVICE
: : BUREAU OF SPRT PISHERTIES AND WILDLIVB

 WATERFONL UFILIZATION (F REFUOE HABITAT
!ht‘u;o m For 12-menth poﬂ.ed onding August 31 s 19

~I) ) 6]
Arsa or Unit Breeding

Pepulation Production

Creps Ducks
Upland Gee so
Marsgh Swans
Water Coots
. Total Total
Crops Ducks
Upland Geease
Marsh Swans
Water ___ Coots
Total Total

- E e ® O ® O W O D WO O Do DO W E DS ® O

Crops Ducks

Upiand Ceese

Marsh Swang

O OO OO ®® PO

Water ~ Coots
Total Total
Crops . Ducke
Upland _— Geese
Marsh . Swang
Water Coota
Total Total

s ——————

- ® ® W B e DS @ WD O DD D WD DO EW DD D ®

{over)

LD O D S D B o O o D



(4) Breeding

mmmmmxmwmuwmmunmmbhw
fer cbtaining these data. Zstimates hawing mo fommdatiee @ fact wed
omitted. WM@M@Q@&@MWiW&pM‘h‘.
speeds below the last wmit tabulstics. Additizal forme shemld be
mmwmumpmmmmcmmorm

the 4 12-monith peried, NOT the fiscal or
9 ‘f. @m« e Y with the Hay-August Narrative !SJ!#L‘

[
—es

(1) Ares c’ Waits A geopraphical unit whish, becaupe of sise; terrain

; charasteristics, habitat fype and curremt or antiei-
pated mamagement practices, may be camsidered am
entity apart from othey areas in the refuge cengus
patieon, The combined estimated asreages of all units
should equal the tetal refuge area. A detailed map end
acocmparying verdal desoription of the habitat types ef
each unit shonld be forwarded with the initial repert
for oash refugs, end thereafter need thly be submitted
to repert chaages in unit boandaries of their deserip-
tiens .

(2) Habitat: cr?@ insjuds all eultivated croplands sech as oonah
. geen Impg planted fecd patchsa and agricultursl
: P4 Cropes ig all uncultivated terrain lying
above the canmanities requiring seasanal sub-
mergence or & completely saturated soil comditiom &
part of each year, and includes lands vhose temporary
flooding fazilitatss use of noin-sguatic type fsods;
marsh extands from the upland community to, but net
insluding, the water type and sonsiats of the rela--
tively steble marginal or shaliow-growing emergent »
vegetation type, insluding wet meadcw and deep mersh; B
and in the watsr category are all other water areas
imndated most or all of the growing seasom and extend-
ing from the deeper edge of the margh some to sirictly
epan-water, emdbracing sceh habitat as shallow playa
- lales, deop lalme aé reservoirs, true shrud and tree
- SNpa, opt flewing water and meritime bays; sounds
- and estuaries, Acreage estimates for all four types
should be computed and kept 28 accurate as possible
tiwrough reference te availadble maps supplemsnted by -
periodic field cbservations. The sum of these esti-
mates should equal the area of the entire unit.

(3)‘_ Use ~dayss ‘Um—dqs is cemputed by muitiplying weekly waterfowl
Vi population figures by seven, and should agree with
_Anformation reported on Form MR-1.

Pepulation: An eetimate of the total breeding population of uch
_ categery of birds for essch area or unit.

(5) Produstioms Estimated total number ¢f young raised to flight m

Interior Amplic.tin. Sectian, Washingten, B. G, 27560



3-1752
UPLAND GAME BIRDS

Form NR-2
(April 1946)
Refuge _ Shiawassee Months of May to __ August , 1970
(1) () yéﬁr),g & (5) (6) (7)
Species Density Prodieed Ratio Removals Total Remarks
o i
Lol o Estimated \
Acres |L @ ld Ep S-d| K| number Pertinent information not
Cover types, total| per |4 9+ -8 £ S using specifioally requested.
Common Name acreage of habitat| Bird 2 LR 8 Percentage 2 SRR Refuge List introductions here.
4] 0 10 Rarely seen

Ring-hecked 8,000 acres crop- 800
Pheasant lands, hardwoods,
and marshes,
bottomlands.




INSTRUCTIONS

Form NR-2 - UPLAND GAME BIRDS,*

(1)
(2)

(5)
(6)

(7)

SPECIES:

DENSITY:

YOUNG PRODUCED:

SEX RATIO:

REMOVALS:

TOTAL:

REMARKS ¢

Use correct common name.

Applies particularly to those species considered in removal programs (public
hunts, etc.,). Detailed data may be omitted for species occurring in limited

numbers, Density to be expressed in acres per animal by cover types. This

information is to be prefaced by a statement from the refuge manager as to the
number of acres in each cover type found on the refuge; once submitted, this
information need not be repeated except as significant changes occur in the area
of cover types. Cover types should be detailed enough to furnish the desired
information but not so much as to obscure the general picture, Examples: spruce
swamp, upland hardwoods, reverting agriculture land, bottomland. hardwoods, short
grass prairie, etc, Standard type symbols listed in Wildlife Management Series
Nc. 7 should be used where possible., Figures submitted should be based on actual
observations and counts on representative sample areas., Survey method used and
size of sample area or areas should be indicated under Remarks.

Estimated number of young produced, based upon observations and actual counts
in representative breeding habitat.

This column applies primarily to wild turkey, pheasants, etc., Include data on
other species if available,

Indicate total number in each category removed during the report period.

Estimated total number using the refuge during the report period. This may
include resident birds plus those migrating into the refuge during certain seasons,

Indicate method used to determine population and area covered in survey. Also
include other pertinent information not specifically requested.

* Only columns applicable to the period covered should be used,

17059




3-1750a
Cont. NR-1
(Rev. March 1953) WATERFOWL

(Tontinuation oheet)

REFUGE Shi awassee MONTHS OF _ Septamber TO _Decenbes , 1970
: (2) : F iy G (L)
: Weeks of reporting period : Estimated Production
(1) : 3 : : 3 ! g : waterfowl  :Broods: Estimated
Species 11 ;. - 12 18 . & 1A 15 : 16 : 17 : 18 : days use : seen : total
Swans: E
Whistling
Trumpeter
Geese: : )
Canada 15,000 | 18,000| 20,000|25,000 1k,50¢ 5,000 5,000 k,000| 1,622,530 - -
Cackling
Brant
White-fronted S 2x
Snow 10 10 Sk
Blue 50 50 h, 676
Other
Ducks: P
Mallard h5.000 000 3,913,000
Black o000 ;IM , 351,400
Gadwall '
Baldpate 0 6,300
Pintail ] S0 520
Green~winged teal ) 0,290
Blue-winged teal % % E:EEO
Cinnamon teal
Shoveler =9
Wood 38,580
Redhead 200 :
Ring-necked
Canvasback
Scaup 20| i
Goldeneye :
Bufflehead
Ruddy
Other !
Coots: m m 50 m 26.@
over)




Swans 0

Ducks k389,070

(5) (6) (7)
Total Days Use : Peak Number : Total Production SUMMARY
i Principal feeding areas Pams Umitea 1 & 8
Geese 1,621,760 __m :
: 66,;30 ; Principal nesting areas
S00

Coots 26.600

S

Reported by Refuge Personnel

(1)

(2)

(3)

(1)

(5)

(6)
(7)

INSTRUCTIONS (See Secs. 7531 through 7534, Wildlife Refuges Field Manual)

Species:

Weeks of
Reporting Period:

In addition to the birds listed on form, other species occurring on refuge during the
reporting period should be added In appropriate spaces. Special attention should be

given to those species of local and national significance.

Estimated average refuge populations.

Estimated Waterfowl

Days Use:

Production:

Total Days Use:
Peak Number:

thal Production:

Average weekly populations x number of days present for each species.
Estimated number of young produced based on observations and actual counts on repre-

sentative breeding areas. Brood counts should be made on two or more areas aggregating
10% of the breeding habitat. Estimates having no basis in fact should be omitted.

A summary of data recorded under (3).

Maximum number of waterfowl present'on refuge during any census of reporting period.

A summary of data recorded under (4).

Interior Duplicating Section, Washington, D. C.

1953




3-1750
Form NR-1
(Rev. March 1953)

REFUGE Shisuassee

WATERFOWL

MONTHS OF September T(¢ December, 6 19 70

(1)
Species

-4
Weeks of r é(p)o rting period

: gple

.
.

9/6-12 :

Swans:
Whistling
Trumpeter

Geese:
Canada
Cackling
Brant
White-fronted
Snow
Blue
Other

Ducks:
Mallard
Black
Gadwall
Baldpate
Pintail
Green-winged teal
Blue-winged teal
Cinnamon teal
Shoveler
Wood
Redhead
Ring-necked
Canvasback
Scaup
Goldeneye
Bufflehead
Ruddy
Other

Coot:

Int. Dup. Sec., Wash., D.C. 3794k

9/13-19 :

9/50-26

9/21210/3; 10/6-10 : 10/01-17: 10/88-2k; 10/%5-31. 1187

2,000

2.500

15,000

18,300

7,500

7,500

15,490

16,000

B

b
.

10

190

20,000

L5, 000

kS, 000
| 5,000

gles) é|

1,000

S0
—T,000

100

100

3

— kOO

500

8

100




3-1751
Form NR-1A

MIGRATORY BIRDS

(Nov. 1945) (other than waterfowl)
Refuge...... S NS SR Months of.... COr stiiE e et~ -, 195,
SINES-— Sl memasew Septenber hecexber /10
(1) (2) (3) (4) (5) (6)
Species First Seen Peak Numbers Last Seen Production Total
Number {Total # | Total Estimatec
Common Name Number Date Number Date Number Date |Colonies' Nests . Young Number
I. Water and Marsh Birds: l
Pled-billed Grebe 20 Septe. 2 Oct. 20
Creat Hlne Heron 60 Mg. 3 Dec. § 60
Oreen leron 20 mg. 1 Septe 20
909-00 Fﬂrﬂt 20 Ruige 2 Sept. 20
Saowy Egret 1 Rge 1 g 1
B ack-crowned ¥. Heron » Mg 2 Sept. 35
Sora Rail 15 WQ mo 15
Common Callimule 30 mge. 2 Oct. 3
II. Shorebirds. Gulls and
Terns:
Killdeer Lo Sept. Sept. Lo
Yellowlegs 30 Sept. Septe. 30
Ring-billed Gull 100 Oct. Still Preseont 200
Herring Oull 5o Oct. St1l1l [Present 50




(2) (3) (4) (5) l (6)

(1)
III. Doves and Pigeons:
Mourning dove 250 Sept. 3till Present 250
White-winged dove
IV. Predaceous Birds:
Golden eagle
Duck hawk
Horned owl Resident Specjes
Magpie
Raven
Crow Pagl Resident Species
Md. Ald ;7 e 2 Septe. 1l Dec. 6 2
Marsh ilssk 10 Octs. 2 Nov. 10
M. Rough-leggad Haik 1 Oct. ] 1 20
Turkey Vulture 15 Sept. 2 Octe. 15
Sparrow Hek 20 Septe. 8 Pre 20
ROBOTEOM. BY.oooiorrinrroivensnpsimnmfibnmmmnnn cmmarenbis smmosmsnsi coinn sas
INSTRUCTIONS
(1) Species: Use the correct names as found in the A.0.U. Checklist, 1931 Edition, and list group in A.0.U.

(2) First Seen:
(3) Peak Numbers:
(47 Last Seen:
(5) Production:

! (6) Total:
| INT.-DUP. SEC., WaSH., D.C.

order. Avoid general terms as "seagull", "tern", etc. In addition to the birds listed on
form, other species occurring on refuge during the reporting period should be added in appro-
priate spaces. Special attention should be given to those species of local and National
significance. Groups: I. Water and Marsh Birds (Gaviiformes to Ciconiiformes and Gruiiformes)

II. Shorebirds. Gulls and Terns (Charadriiformes)

III. Doves and Pigeons (Columbiformes)
IV. Predaceous Birds (Falconiformes, Strigiformes and predaceous
Passeriformes)

The first refuge record for the species for the season concerned.

The greatest number of the species present in a limited interval of time.
The last refuge record for the species during the season concerned.
Estimated number of young produced based on observations and actual counts.

Estimated total numwer of the species using the refuge during the period concerned.




3-1750c

Forn NR-1C WATERFOWL HUNTER KILL SUR .
(Sept. 1960) ! i
Refuge Shi zwasees Year 198
(1) (2) (5) (6 (7) (8) (9)
veeks of | No. Hunters . Total | Crippling| Total | Est. ilo. [Est. Total
Hunting Checked Waterfowl Species and Nos., of Each Bagged | Bagged Loss Kill |of Hunters Kill
10/1-3 am Cangda Goose 120 1] 120 mn 120
10/4-10 bbb Canada Gooes ™ u 43 kL6 [+
10/11-17 L32 Canade Goose 21 v 21k k32 QL
10/18-24 338 Canads Goose - Bi; Hlus Goose = 5 89 U 89 338 89
10/25-31 403 Canads Goose 14 U 14 403 114
1117 k16 Canada Goose 100 Y 100 h1s 100
11/8-14 384 Canada Goose 20 v 20 38, 20
Sab 2,595 ‘Hine Goose
Totals E,gﬁ Canada Goose 132 U 732 | 2,69 732
Stat
127 U 127 385 17
7 U 7 137 ?
866 Y 866 3,218 866



INSTRUCTIONS

(1) The first week of hunting begins with opening day and ends at the close of hunting 6 days
later. Successive weeks follow the same pattern.

(2) The goal is to survey a minimum of 25 percent of refuge hunters each week and to record
data. only from those who have completed their day's hunting, This information should be
collected during each day of the week and in each. area hunted in relative proportion to
the hunter effort expended. When the 25 percent goal cannot be achieved, particular care
should be taken to collect representative data.

(3) Record the total number of hours the hunters spent hunting on the refuge,
NN

(L) List waterfowl species in decreasing order of numbers bagged. Sample entry: Mallard (61),
Pintail (36), Redhead (16), Gadwall (11), Widgeon (6), Coot (L), Canada Goose (3), Green-
winged Teal (1).

(5) Record total numbers of waterfowl bagged.

(6) Record total numbers of waterfowl reported knocked down but not recovered.

(7) Total of Columns 5 and 6.

(8) Estimate the total number of hunters who hunted on the refuge during the week, including
hunters checked (Column 2).

(9) KXill sample projected to 100 percent, Column 9 = gg%%%%_% x Column 7.

80348-60




3-1752

Form NR-2 URPLAND GAME BIRDS
(April 1946)
Refuge Shiawassee Months of Septamber to December » 1970
(1) i e 11 (5) (6) (7)
Species Density pradued Ratio Removals Total Remarks
'U.§ o N Estimated
Acres |& w- |d 214 d H number Pertinent information not
0 dP> ~ | =
Cover types, total| per |G 9<|d d £ 1% 21 o using specifioally requested.
Common Name acreage of habitat| Bird 2 holn o Percentage 2 A A Refuge List introductions here,
Ring-nedced Croplmdn, Rottem< 800 0 (o] 10 Rerely observed

Pheasant land hardwoods &
marsh- 8,000 Ac.




INSTRUCTIONS
Form NR-2 - UPLAND GAME BIRDS,3#
(1) SPECIES: Use correct common name, :
(2) DENSITY: Applies particularly to those species considered in removal programs (public

hunts, etc.). Detailed data may be omitted for species occurring in limited

numbers, Density to be expressed in acres per animal by cover types. This
information is to be prefaced by a statement from the refuge manager as to the
number of acres in each cover type found on the refuge; once submitted, this
information need not be repeated except as significant changes occur in the area
of cover types. Cover types should be detailed enough to furnish the desired
information but not so much as to obscure the general picture, Examples: spruce
swamp, upland hardwoods, reverting agriculture land, bottomland hardwoods, short
grass prairie, etc., Standard type symbols listed in Wildlife Management Series
Nc. 7 should be used where possible. Figures submitted should be based on actual
observations and counts on representative sample areas. Survey method used and
size of sample area or areas should be indicated under Remarks,

(3) YOUNG PRODUCED: Estimated number of young produced, based upon observations and actual counts
in representative breeding habitat.

{4) SEX RATiO: This column applies primarily to wild turkey, pheasants, etc, Include data on
other species if available,

(5) REMOVALS: Indicate total number in each category removed during the report period,

(6) TOTAL: Estimated total number using the refuge during the report period. This may

include resident birds plus those migrating into the refuge during certain seasons,

(7) REMARKS: Indicate method used to determine population and area covered in survey. Also
include other pertinent information not specifically requested.

# Only columns applicable to the period covered should be used,

17059




3-1753 BIG GAME

Form NR-3
(June 1945) Refuge Shiawassee Calendar Year 1970
L ey - LR )
(1) (2} (3) (%) (5) (6) Fstimated (8)
Species Density Young Removals Losses Introductions Total Refuge Sex
= Froduced Population Ratio
Cover types, total 0l i &4 = § » At pericd As of
Common Name Acreage of Habvitat Number | 5 g%' § €1°81v% b Source of Dec.
§ i Sl =, H '§ el 2 § g Greatest 31
AR BA|EE|A|A|FES | & une
White-Sailed | Bottemland hardwoods, 350 1 o 2 80 735 |1k
Deer croplends, Marsh- 8,000 acq

FERATEE  potsmated removals by hunting inclade LO taken during the firearms seascn, LO during the srchery season,
and mn estinated 30 illegal ani/or unretrieved kills.

Reported by _ Refuge Parsonnel




INSTRUCTIONS

Form NR-? - BIG GAME

(1)

(2)

(6)
(7)

(8)

SFECIES:

DENSITY:

Use correct common name; i.e., Mule deer, black-tailed deer, white-tailed deer. It is
unnecessary tc indicate sub-species such as northern or Louisians white-tailed deer.

Detailed data may be omitted for species occurring in limited numbers. Density tc be
expressed in acres per animal by cover types. This information is to be prefaced by a
statement from the refuge manager as to the number of acres in each cover type found on
the refuge: once submitted, this information need not be repeated except as significant
changes occur in the area of cover types. Cover types should be detailed enough to fur-
nish the desired information but not so much as to obscure the general picture. Examples:
spruce swamp, upland hardwoods, reverting agriculture land, bottomland hardwoods, shcrt
grass prairie, etc. Standard type symbols listed in Wild.ife Management Series No. 7
should be used where possibdle. Figures submitted should be based on actual obgervations
and counts on representative sample areas. Survey method used and size of semple area
or areas should be indicated under Remarks.

YOUNG PROCUCED: Estimated total number of young produced on refuge.

REMCVALS:

LCSSES:

Indicate total number in each category removed during the year.

On the basis of known records or reliable estimates indicate total lcsees in
each category during the year.

INTRODUCTIONS: 1Indicate the number and refuge or agency from 'which stock was secured.

TOTAL REFUGE

POPULATION: Give the estimated population of each species on the refuge at period of its
greatest abundance and also as o Dec. 31.

SEX RATIC: Indicate the percentage of males and females of each species as determined from

field observations or through removals.

17060




3-1755

Form NR-5 DISEASE

Refuge Shiawassee Year 1970

Botulism Lead Poisoning or other Disease
Period of outbreak Nome Kind of disease Lead Foisoming
Period of heaviest losses Species affected Whistling Swea
Losses: Number Affected

Actual Count Estimated Species Actual Count Estimated

(a) Waterfowl Whistling Swun 3
(b) Shorebirds
(c) Other
Number Hospitalized No, Recovered % Recovered Number Recovered

(a) Waterfowl
(b) Shorebirds
(¢) Othrer

Areas affected (location and approximate acreage)

Water conditions (average depth of water in sickness
areas, reflooding of exposed flats,etc.

Condition of vegetation and invertebrate life

Remarks

3 Actual Count

Number lost

Source of infection Presumed oo wintaring area

Water conditions

Food conditions Each year a mmall loss of swans are
rec - s = umed
the lead is ingested on t he wintering grounds and
birds weaken and die enrcuts te mesting grounds.

INT.-DUP., D.C.— 53313-59

g —



3=1757

(1)

Form NR-7 NONAGR1 LTURAL COLLECTIONS, RECEIPTS, A PLANTINGS
(Rev. June 1960)
Refuge Shisuasses Year 19 70
Collections and Receipts Plantings
(Seeds, rootstocks, trees, shrubs) (Marsh - Aquatic - Upland)
Amount
Amount | (2) (3) Rate of | Planted
(Lbs., | C Method Total Seeding | (Acres or | Amount and
bus., or or Amount |Location of or Yards of Nature of Cause
Species etc.) R | Date | Source| Cost | on Hand |Area Planted | Planting | Shoreline) | Propagules |Date | Survival | of Loss
Farm Unit 1A| 2 1bs. S acres} Ladino May
acre Clover
Rivarside 2 1ba. | 2.7 acres | Ladino April
Dike acre Clover
Picnic Area 2 1lbs. «5 acres | Ladino May
acre Clover
Pool 1B 12 1bs. | 3.6 acres | Rromegrass| May
East Dike ecre Tall h
Ryegrass &
Ladino clon
mixture
Nature Trail| 2 1lbs. 1.0 acres | Ladino Vay
acre Clover
(1) Report agronomic farm crops on Form NR-8 Remarkss

(2) C = Collections and R = Receipts

(3) Use "3" to denote surplus

Total acreage planted:
Marsh and aquatic

Hedgerows, cover patches

Food strips, food patches

Forest plantings

T6lut




3-1758
Form NR-8
(Rev. Jan. 19506)

Fish and Wi.dlife Service

Branch of Wildlife Refuges
CULTIVATED CROPS - HAYING - GRAZING

Refuge __ SHYAWASSEE REFUCE County ___ SAGTAAN State _ MICHICAM
Permittee’ s Government' s ohare or Return Green Manure,
Cultivated Share Harvested Harvested Unharvested Total Cover and Water-
Crops Acreage | fowl Browsing Crops | Total
Grown Acres | Bu./Tons | Acres| Bu./Tons | Acres | Bu./Tons | Planted | Type and Kind Acreage _
SOYBEANS 372 15,632 16 667 16 667 416 Ryegrass in cora 197
WHITE BEANS 786 8,658 16 180 802 Clover w/sm. grais 23
FIELD CORN K19 36,613 W | 1,038 230 | 19,957 663 Wheat/rye/oats 4sé
RLACK TURTLE BEANS ( 1,096 ™ Winter wheat 109
KIDNEY REANS 51 Ln 51
SORAGHUM 32 1,280 32
HICKWBRAY 296 14,800 296
WHERAT (4] 2,5u6 Ls 1,488 120
BARLEY 50 95 236 | 11,800 286
OATS 38 2,500 9 sho 47 | Fallow Ag. Lend 0
SUCAR PRFTS 158 3,397 28 616 186
No. of Permittees: Agricultural Operations 17 Haying Operations Grazing Operations 0
Hay - Improved Tons Cash GRAZING Number AUM'S Cash ACREAGE
(Specify Kind) Harvested Acres Revenue Animals Revenue
2, Other
1. Total Refuge Acreage Under Cultivation 2,992
Hay - Wild 2. Acreage Cultivated as Service Operation 0




DIRECTIONS FOR PREPARING FORM NR-8
CULTIVATED CROPS - HAYING - GRAZING

Report Form NR-8 should be prepared on a calendar-year basis for
all crops which were planted during the calendar year and for haying
and grazing operations carried on during the same period.,

Separate reports shall be furnished for Refuge lands in each
county when a refuge is located in more than one county or State,

Cultivated Crops Grown - List all crops planted, grown and har-
vested on the refuge during the reporting period regardless of purpose,
Crops in kind which have been planted by more than one permittee or
this Service shall be combined for reporting purposes,

Permittee!s Share - Only the number of acres utilized by the
permittee for his own benefit should be shown under the Acres column,
and only the number of bushels of farm crops harvested by the permittee
for himself should be shown under the Bushels Harvested column, Report
all crops harvested in bushels or fractions thereof except such crops as
silage, watermelons, cotton, tobacco, and hay, which should be reported
in tons or fractions thereof.

Government' s Share or Return - Harvested - Show the acreage and
number of bushels harvested for the Government of crops produced by
permittees or refuge personnel, Unharvested - Show the exact acreage
and the estimated number of bushels of grain available for wildlife,

If grazing is made available to waterfowl through the planting of grain,
cover, green manure, grazing or hay crops, estimate the tonnage of green
food produced or utilized and report under Bushels Unharvested column,

Total Acreage Planted - Report all acreage planted, including crop
failures,

Green Manure, Cover and Waterfowl Gragzing Crops - Specify the acre-
age, kind and purpose of the crop, 1These crops and the acreage may be
duplicated under cultivated crops if planted during the year, or a dupli-
cation may occur under hay if the crop results from a perennial planting,

Hay - Improved = List separately the kinds of improved hay grown.
Annual plantings should also be reported under Cultivated Crops, and
perennial hay should be listed in the same manner at time of planting,

Total Refuge Acreage Under Cultivation - Report total land area
devoted to agricultural purposes during the year.

INT.-DUP. SEC., WASH., D.C.91767




3-1570

W)

REFUGE GRAIN REPORT

Refuge ... Shiswassee Months of My through _ Decesber 19470
) 2) (3) “4) (5) (6) ()] %
ORIEIAND R R VED GrAIN Disrosep OF OF HAND ProposSED OR SUITABLE Use
VARIETY* BEGINNING Durinag ToraL END oF
OF PERIOD PerIOD Transferred Seeded Fed Total PerIOD Seed Feed Surplus
Shelled Corn 890 1,035 1,925 588 o 500 1088 833 113 720

(8) Indicate shipping or collection points

(9) Grain is stored at _Refuge secondary hesdquarters granary (113 btu.) snd 720 bu. Birch Run Elevator

(10) Remarks

*See instructions on back.




NR-8a

REFUGE GRAIN REPORT

This report should cover all grain on hand, received, or disposed of, during the period covered by
this narrative report.

Report all grain in bushels. For the purpose of this report the following approximate weights of
grain shall be considered equivalent to a bushel: Corn (shelled)—55 lb., corn (ear)—T70 lb., wheat—
60 lb., barley—50 1b., rye—55 lb., oats—30 1b., soy beans—60 lb., millet—50 lb., cowpeas—60 1b., and
mixed—>50 1b. In computing volume of granaries, multiply the cubic contents (cu. ft.) by 0.8 bushels.

(1) List each type of grain separately and specifically, as flint corn, yellow dent corn, square deal
hybrid corn, garnet wheat, red May wheat, durum wheat, spring wheat, proso millet, combine
milo, new era cowpeas, mikado soy beans, ete. Mere listing as corn, wheat, and soybeans
will not suffice, as specific details are necessary in considering transfer of seed supplies to
other refuges. Include only domestic grains; aquatic and other seeds will be listed on NR-9.

(8) Report all grain received during period from all sources, such as transfer, share cropping, or
harvest from food patches.

(4) A total of columns 2 and 3.
(6) Column 4 less column 5.

(7) This is a proposed break-down by varieties of grain listed in column 6. Indicate if grain is
suitable for seeding new crops.

(8) Nearest railroad station for shipping and receiving.
(9) Where stored on refuge: “Headquarters granary,” etc.

(10) Indicate here the source of grain shipped in, destination of grain transferred, data on con-
dition of grain, unusual uses proposed.

INT.-DUP. SEC., WASH., D.C. 17065




3-1761

Form NR-11 TIMBER REMOVAL
(2/46)
Refuge........ Shiowassee .. ... .. ... Year 19870..
No. of Units |
Expressed in | Rate Reservations |
Unit or B. F., ties, of Total | and/or Diameter |
Permittee Permit No.| Location | Acreage etc. Charge Income Limits Species Cut
Ssepanski S 70-2.7 | Pool 3 300 All merchantal Lmp | $16,000 Bone Bottom land
¥ills, Inc. « timber Sun Hardwoods

INT.-DUP. SEC., WASH.,, D.C. 36103




3-1979 (NR-12)

(9/63) Bureau of Sport Fisheries and Wildlife Refuge
Shiawassee
ANNUAL REPORT OF PERSTICIDE APPLICATION Proposal Number Reporting Year
INSTRUCTIONS; wildlife Refuges Manual, secs. 3252d, 3394b and 3395. 1970
Date(s) of List of Location Total Chemical(s) Total Amount B i Carrier Method
Application Target Pest(s) of Ared Acres Used of PP and of
Treated Treated Chemical Applied Rate Rate Application
(1) (2) (3) (4) (5) (6) (7 (8) (9)
June 18 Willow, Cottom- | Nikes, road ditchej, 18 2,4=D ¥ 2 1ta/icre |VWater |Truck
to wood, Canada dratoage ditchas 3 pta. | mounted
July 22 Thistle, and and Siteh banks chericall broadjet
Settles rr 125 | sprayer
gals.

10. Summary of results (continue on reverse side, if necessary) 108 k11 on all target species




